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Systems 
This report analyzes freeway data from a moving 
merge control system in Tampa, Florida. The distribution 
of velocity at sensors in the roadway is plotted and com-
pared to a normal distribution. The size of the gaps at 
each sensor are computed and compared to those at a sensor 
downstream. The distributions of the change in gap size 
are plotted for all gaps and then for gaps between the same 
pairs of vehicles, to determine the effects of prohibiting 
lane changing. The expected time of arrival of the gaps at 
a point downstream are computed, compared to the actual 
time of arrival, and distributions of the change in arrival 
times are plotted. 
v 
vi 
Several algorithms are considered for scheduling 
ramp vehicles to intercept the gaps observed at a given 
sensor and compared to the actual time of arrival of the 
gaps at the merge point. The percentage of each gap avail-
able to the merging vehicle is computed and the distribution 
plotted for each algorithm. 
APPROVED BY H CU} ~cJ 7( ~ 
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INTRODUCTION 
The growth of limited access highways and the rapid 
increase in the number of vehicles on the road has steadily 
increased the demand for better methods of controlling 
traffic on these highways. Improvements in freeway system 
operation can be obtained by controlling the merging of 
vehicles from entrance ramps into the freeway traffic. Gap 
stability is concerned with the observation of gaps in the 
traffic flow by means of sensors on the highway, changes in 
the size of gap and the prediction of the expected time of 
arrival of such gaps at the merge point downstream. In gap 
acceptance control systems, a ramp vehicle is then fitted 
with an available gap on the freeway to assist in the merg-
ing process. 
This paper analyzes freeway data from a moving 
merge control system and displays the distributions of 
changes in gap size and time of arrival from each sensor to 
a sensor downstream. A model for accelerating ramp vehicles 
to arrive at the merge point is assumed and the results of 
several simple methods of scheduling the arrival of the ramp 
vehicle are compared. 
1 
DESCRIPTION OF DATA 
- -
The set of data used in this report is part of that 
collected in the evaluation of a moving merge control system 
by Bauer (1975). Seven double-loop detectors were placed in 
the right lane of eastbound Interstate 75 just prior to the 
Ashley Street entrance ramp in Tampa, Florida. These detec-
tors were placed two hundred feet apart, covering twelve 
hundred feet of highway, and are designated sensors 1 
through 7, in the order in which they are traversed by 
vehicles on the freeway. 
This data, punched on cards, included a sensor num-
ber (1- 7), time (seconds), vehicle number, velocity (feet 
per second), and vehicle length (feet). The time entered 
on the card is the time at which the end of the vehicle 
passed a given point on the sensor, which is used as point 
of reference in later computations. Since the merge point 
of an on-ramp with the highway can rarely be identified as 
a precise location, but is usually an area in which merging 
may be accomplished, sensor number 7 is considered to be 
the merge point for the purposes of this report and used as 
the basis for all computations. 
2 
VELOCITY AT EACH SENSOR 
The velocity of the vehicles passing each sensor 
was analyzed, noting the number of observations, the maxi-
rrlum value observed, the minimum value observed, the mean 
value, the variance and the standard deviation of the sam-
ple data. A summary of this data appears in Appendix B, 
together with a histogram of the observed frequencies for 
each sensor with a class width of two feet per second. 
These distributions were assumed to be normal and 
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a chi-square goodness of fit test was made. Since the chi-
square test does not work well for intervals in which the 
expected frequency is less than five, adjacent intervals 
are summed where the expected frequency is found to be less 
than five. Also, intervals to the left of the mean minus 
two standard deviations are summed together, as are the 
intervals to the right of the mean plus two standard devi-
ations. The class boundary is converted to standard units, 
Z, by subtracting the sample mean and dividing by the sam-
ple standard deviation. The areas under the normal curve 
are found by table look-up. The table of areas (Spiegel, 
1961, p. 343) is read from cards during program initializa-
tion. 
The chi-square figure is the sum of the squares of 
the difference of the observed frequency and the expected 
frequency, divided by the expected frequency. 
4 
k (o. - e.)2 
x2 = L J J 
j=1 e. J 
where k is the number of classes, 0. is the observed fre-J 
quency, and e ; -is the expected frequency for each class. 
J 
In order to evaluate the hypothesis that the distri-
bution is normal, the degrees of freedom must be known. The 
degrees of freedom, v, is 
v = k - 1 - m 
where m is the number of parameters used in estimating the 
expected frequencies. Since the sample mean and standard 
deviation are used here to estimate the normal curve, m = 2. 
Therefore, 
v = k - 1 - m = k - 3 
The chi-square sum and the number of classes used 
to compute this sum are printed on the computer output. 
Comparing the computed chi-square values to a table of 
percentile values for the Chi-Square Distribution (Spiegel, 
1961, p. 345) shows that in all but one case the hypothesis 
must be rejected at the .10 level of significance since the 
computed sum exceeds the critical value x 2 in the table . 
• 90 
For the velocity distribution at sensor 2, the computed 
chi-square value is 21.751, which is less than the critical 
value x 2 = 22.3 for 15 degrees of freedom in the table. For 
.90 
a level of significance greater than .10, the hypothesis 
would have to be rejected in all cases. 
5 
GAP SIZE 
From the input cards, the time the front of the car 
passes the reference point, FTIME, is computed by the 
expression: 
FTIME = ETIME - XLEN/VEL 
where ETIME is the time the ·end of the car passes the 
reference point, VEL is the velocity of the car, and XLEN 
is the vehicle length. 
The size of the gap following a given car, vehicle 
JCAR, at a given sensor, ISENS, is found by subtracting the 
end time of the last car to pass the sensor from the front 
time of the next car at that sensor. The gap size is stored 
in an array GAP as GAP(JCAR,ISENS,l) and the number of the 
vehicle following JCAR is stored in NEXT(JCAR,I8ENS). 
The change in gap size from each of the first six 
sensors to the merge point (sensor 7) is then analyzed and 
a histogram of the observed frequencies plotted (Appendix 
C). The change in gap is positive for an increase in gap 
size and negative for a decrease. In these computations, a 
gap is determined by the vehicle at the start of the gap, 
even though it may be followed by different vehicles at 
subsequent sensors due to lane changing. Assuming that 
these distributions are normal, a chi-square value was com-
puted in the same manner as in the velocity computations. 
The resulting chi-square values in the summary of Appendix 
C are seen to be excessively large. Since unusually large 
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changes in gap size due to lane changing may be contributing 
to these large chi-square sums, the program was run again, 
comparing only those gaps occurring between the same two 
pairs of vehicles, thereby eliminating all lane changes from 
consideration. A new set of histograms was plotted (Appen-
dix D), which appear much the same over most of the class 
intervals, with the differences occurring primarily at the 
extremities, as was expected. The new chi-square values 
are greatly reduced, by at least a factor of two and in some 
cases, an order of magnitude. However, the hypothesis that 
the distributions are normal must still be rejected, as 
these new values still exceed those in the percentile values 
of the Chi-Square Distribution (Spiegel, 1961, p. 345) at a 
.10 level of significance. 
EXPECTED TIME OF ARRIVAL OF GAPS 
The expected time of arrival of the gap at the merge 
point is found by adding the time the vehicle passed the 
sensor to the time it would take to travel the distance from 
that sensor to the merge point at the velocity observed at 
that sensor. This value is stored in the array GAP as 
GAP(JCAR,ISENS,2). 
The difference between the actual time of arrival 
at the merge point and the expected time of arrival is com-
puted as change in expected time of arrival. A negative 
value indicates that the vehicle arrived sooner than 
7 
expected. A positive value occurs when the vehicle arrives 
later than expected. 
Histograms are plotted for the change in expected 
time of arr~va1. (Appendix E). The assumption that these 
distributions are normal must again be rejected based on 
the computed chi-square sums at a .10 level of significance. 
Considering only gaps between the same pairs of vehicles 
would result in no significant difference for the expected 
time of arrival of the gaps, as this value is not generally 
affected by lane changing. The gap arrives at the merge 
point based on the lead vehicle determining the gap and not 
on the following vehicle. 
MODEL DEVELOPMENT 
In the Tampa Green Band System (Bauer, 1975), a row 
of moving lights is displayed along the entrance ramp cor-
responding to existing gaps on the freeway. The driver of 
the rrump vehicle then aligns his car in the green band of 
lights and accelerates his vehicle so as to stay appropri-
ately within the gap. One criticism of this system is that 
the display of lights tracks the gaps so accurately tha ~ 
fluctuations in gap size on the freeway cause the ban of 
green lights along the entrance ramp to fluctuate li 
This causes some confusion to the driver of the ramp ehicle, 
who cannot react as quickly as the variations in the gap. 
8 
If the row of lights could be used to display a 
green band that accelerated normally along the entrance ramp, 
with no sudden variations in size or location, the driver 
of the ramp vefticle might find it easier to follow the 
procedure for merging. 
Consider a model with a ramp vehicle stopped at a 
signal on the entrance ramp. A sensor on the highway would 
be used to observe gaps and the ramp vehicle, following a 
predetermined acceleration pattern, is released at the 
appropriate time in order to arrive at the merge point and 
intercept the gap. The time of arrival of the ramp vehicle 
would be computed, based on the expected time of arrival of 
the gap at the merge point. Four models for determining 
the time of arrival of the ramp vehicle are considered here 
and compared to the actual time of arrival of the gap at 
the merge point. 
The acceleration of the ramp vehicles will be con-
trolled by the moving band of lights, according to a linear 
acceleration model. 
x(t) = A - Bx(t) 
Where x(t) iS the first derivative of X With respect to time 
and x(t) is the second derivative of x with respect to time. 
This has been found to provide a reasonable approximation 
for passenger car acceleration in normal road conditions 
(True, 1970, p. 3-8). 
If the ramp vehicle is assumed stopped at the ramp 




x(t) = A- Bx(t), 
x(O) = 0, 
x(o) = o. 




The ramp vehicle is accelerated to an insertion 
9 
velocity , v., along a distance L to the merge point in time 
l 
T. The velocity of the freeway traffic, v, is approximated 
at 75 feet per second, which is close to the mean value 
observed for velocity at sensor 7. The insertion velocity 










Solving for T yields 
T = 
3 
4 v = 
1 (4A - 3Bv) 
- - ln B 4A 
The parameters A and B in the linear acceleration 
model must be chosen so as to be reasonable for a variet 
10 
of vehicles. From a table of maximum passenger car acceler-
ation rates in the Traffic Engineering Handbook (Baerwald, 
1965, p.24), an initial acceleration of A= 6 miles per hour 
per second (8i8 feet per second 2 ) was selected as a reason-
able value that most passenger cars could easily attain. 
The final value of acceleration at the end of the ramp was 
A 
arbitrarily chosen as 2 . Substituting into the linear 
acceleration model for t = T 
x(T) = A Bx(T) 
A A 3 = - B( 4v) 2 
Therefore B 2A 0.078222 second = = per 3v 
The values for A, B, and v are then substituted into the 
equation for T. 
T = _ 1 ln (4A - 3Bv) B 4A = 8.86 seconds 
The required ramp length L is determined by substituting 
into the equation for x(t) at time t = T. 
L = = 277.7 feet 
. 
0-+x = v 
ramp signal 
Fig. 1. Diagram of the ramp model 
SELECTION OF THE DECISION DETECTOR 
If the ramp vehicle is accelerated according to 
this model, it will arrive at the merge point at T = 8.86 
seconds after it is released. Therefore the decision to 
release the ramp vehicle must be made at a detector 
where the gap observed will take at least 8.86 seconds to 
reach the merge point. Using the mean value for the 
velocity at each sensor, sensors 1, 2 and 3 are found to 
11 
be far enough from the merge point to give the ramp vehicle 
time to intercept the gap. 
Examination of the curves for change in gaps and 
change in expected time of arrival will verify that, as 
might be expected, the variation becomes greater as the 
distance becomes larger. With this in mind, it is desirable 
to select the decision detector as close to the merge point 
as possible. Therefore, sensor 3 is chosen as the decision 
detector. 
ARRIVAL TIME OF THE RAMP VEHICLE 
Four methods of computing the arrival time of the 
ramp vehicle (RTA) were considered, all based on the 
expected time of arrival of the gap at the merge point (ETA). 
For model 1, the expected time of arrival is used 
directly. For model 2, an adjustment factor is added. The 
worst case would be for the ramp vehicle to arrive slightly 
12 
before the gap, resulting in a relative gap of zero avail-
able to the ramp vehicle and a failure to intercept the gap. 
Therefore, the ramp vehicle is scheduled to arrive one car 
length (in secands) behind the start of the gap. 
The third model considered the results of the 
distributions of the change in the expected time of arrival 
of the gap. The arrival time of the ramp vehicle is com-
puted by adding the mean value of the changes in expected 
time of arrival from the decision detector (sensor 3) to the 
expected time of arrival of the gap, based on distance and 
velocity. Since the mean in this case was computed to be 
-0.512 seconds, the ramp vehicle will be released so as to 
arrive slightly before the gap is expected. 
The fourth model combined the approaches used in 
the second and third models. The expected time of arrival 
is adjusted by the calculated mean of the change in expected 
time of arrival from sensor 3 to sensor 7 and is then 
modified to be one car length (in seconds) behind this time. 
The time for a vehicle to travel the ramp, following 
the predetermined acceleration pattern, is subtracted from 
the scheduled time of arrival of the ramp vehicle at the 
merge point to give the release time for the ramp vehicle 
stopped at the ramp signal for each model. 
13 
COMPARISON OF MODELS 
To evaluate the comparative success of these models, 
it was assumed that a ramp vehicle was released for every 
gap observed at the decision detector. This is not a prac-
tical procedure as some gaps would be too small for merging 
and others might be of a size to accomodate more than one 
merging vehicle. However, since the scope of this paper is 
not intended to cover gap acceptance and the real data used 
did not include actual data on ramp vehicles released and 
merged, this was a convenient means to test the models. 
The scheduled arrival time for the ramp vehicle 
(RTA), computed as described for each of the models, was 
compared to the actual arrival time of the gap at the merge 
point (ATA). Ideally this ramp vehicle arrived slightly 
after the start of the gap and well before the end of the 
gap (ENDGAP = the sum of the actual arrival time and the 
actual size of the gap, ASIZE, at sensor 7). The relative 
gap size available to the ramp vehicle (RELGAP) was con-
sidered to be the difference in the time of arrival of the 
ramp vehicle and the end of the gap. The relative gap is 
then some percentage (PCACT) of the actual gap available, 
between zero and one hundred percent. Summarizing, we have: 
ENDGAP = ATA + ASIZE 
RELGAP = ENDGAP - RTA 
PCACT = (RELGAP/ASIZE) • 100. 
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The distribution of the values for PCACT is plotted 
on a histogram for each model (Appendix F). The mean value 
printed with the histogram is the arithmetic mean of the 
values of PCAC~; that is, 
N 
l: (10? Ri) 
i=1 Ai 
N 
where N is the number of ramp vehicles released, R. is the 
l 
relative gap size, and A. is the actual gap size for each 
l 
ramp vehicle, i. 
In some cases the ramp vehicle did not intercept 
the intended gap . This was due to arriving ahead of or 
behind the desired gap or because the vehicle determining 
the start of the gap had changed lanes and never arrived at 
sensor 7. In these cases, an attempt was made to determine 
if this vehicle intercepted some other gap. If so, then 
the relative gap and percentage of actual gap are computed 
as before, using the intercepted gap. If there was no gap 
available due to a ramp vehicle arriving at the san1e time 
as a freeway vehicle is passing the merge point, then this 
was considered a failure to intercept a gap and both the 
relative gap and the percentage of actual gap are set to 
zero. 
For each model, the number of ramp vehicles released, 
which would be the number 9f gaps observed at the decision 
detector according to this procedure, is printed with the 
number of failures to intercept any gap at the merge point. 
15 
The ratio of the sum of all relative gap sizes to the sum 





where R. is the relative gap size and A. is the actual gap 
1 1 
size for each ramp vehicle, i. This ratio is multiplied by 
one hundred to give the percentage of actual gaps available 
to the ramp vehicles. This percentage tends to be larger 
than the arithmetic mean of the individual percentages of 
relative gap size to actual gap size for each ramp vehicle. 
The percentage is affected more by the magnitude of the 
gaps than by the number of failures to intercept any gap. 
Also, in a small number of cases, the failure to intercept 
a gap is effectively ignored, since the gap size, A., is 
1 
zero. This happens only in a failure to intercept any gap 
where the vehicle at the start of the gap changed lanes 
after passing the decision detector and before arriving at 
the merge point. 
To determine if the model could be improved sig-
nificantly by restricting lane changing between the decision 
detector and the merge point, these calculations are printed 
for all gaps observed at the decision detector and then for 
gaps between the same pairs of vehicles only. These results 
are presented in Appendix F. 
A table of data for model 1 appears in Appendix G. 
For each gap observed at the decision detector, the actual 
16 
arrival time of the gap at the merge point is printed with 
the end time of the gap and the scheduled arrival time of 
the ramp vehicle. The actual gap size, the relative gap 
size, and the _percentage of relative gap size to actual size 
is also presented. If the gap intercepted is between the 
same pair of vehicles observed at the decision detector, the 
word "YES" appears under the heading "SAME GAPS?". Otherwise 
it is marked "NO". In addition, the vehicle number at the 
start of the expected gap and the vehicle number of the 
intercepted gap are printed. 
the latter number is zero. 
If no gap was intercepted, 
CONCLUSIONS 
No significant improvement was found in any of the 
models when the restrictions against lane changing were 
imposed. Vehicles leaving the lane would result in larger 
gaps which would facilitate merging. Vehicles cutting into 
the lane would decrease gaps which would make merging more 
difficult. If a similar number enter as leave the lane, 
the net effect would be little change in the effectiveness 
of the model, which appears to be the case here. 
Model 1, using the gap expected time of arrival 
directly, resulted in the fewest number of failures to 
intercept a gap, as shown in Table 1. Model 2, using a 
time of arrival ad~usted by one car length, had very 
slightly more failures to intercept and the percentage of 
17 
actual gaps available to the ramp vehicle were essentially 
the same. 
The third and fourth models, which made use of the 
mean change i -n -expected time of arrival, resulted in many 
more failures to intercept any gap. Model 3 had better 
than twice as many failures and model 4 had between one and 
a half and two times the number of failures to intercept 
than observed in models 1 and 2. This would verify the 
reasoning that the worst case is for the ramp vehicle to 
arrive too early at the merge point. 
TABLE 1 
COMPARISON OF MODELS FOR COMPUTING THE ARRIVAL TIME 
OF A RAMP VEHICLE AT THE MERGE POINT 
-
I\1ode 1 1 Model 2 Model 3 11odel 4 
All gaps 
Nrunber of ramp 480 480 480 480 
vehicles 
Number of 60 63 126 103 
failures 
Percentage of 12.500 13.125 26.250 21.458 
failures 
2: R. 
100 1 71.857 72.403 46.565 61.421 
I: A. 
l 
N 100 R. 
I: ( 1) A. 58.631 56.324 44.230 53.606 i=1 1 
N 
Same gaps only 
Number of ran1p 375 375 375 375 
vehicles 
Number of 46 50 103 76 
failures 
Percentage of 12.267 13.333 27.467 20.267 
failures 
I: R. 




SUGGESTIONS FOR FUTURE RESEARCH 
The following topics are suggested for future 
investigation: 
1. More sophisticated methods of analyzing the gaps 
could be developed, taking into account the 
acceleration of the two vehicles comprising the 
gap and computing the predicted gap size and 
arrival time based on this. 
2. Identify the distributions of the changes in gap 
size and gap arrival times and use these to 
compute the scheduled arrival time of the ramp 
vehicle to improve interceptions with available 
gaps. 
3. Determine a minimum gap size as measured at the 
decision detector for releasing a ramp vehicle, 
based upon vehicle characteristics. 
19 
APPENDIX A 
FORTRAN LISTING OF COMPUTER PROGRAM 
c 
C THIS PROGRAM READS DATA CARDS PUNCHED BY ROUTINE ETACHK IN TOGAP 
c 
C LOGICAL UNIT ASSIGNMENTS: 
c 
C 1 = ·Cf.INSOLE TELETYPE INPUT 
C 2 = PRINTER OUTPUT - HISTOGRAMS 
C 4 = PRINTER OUTPUT - SUMMARY OF VELOCITY AT EACH SENSOR 
C 5 = CAR DATA INPUT <CARD IMAGE> 
C 6 = PRINTER OUTPUT - SUMMARY OF CHANGES IN GAP AND ETA 
C 7 = PRINTER OUTPUT - MATRIX OF OBSERVED GAPS AND ETA 
C 8 = PRINTER OUTPUT - TABLE OF RELATIVE GAPS FOR MODEL 







DIMENSION GAP<S00,7,2), SAVE<800,7), ETIME<7), DELTA<7> 
DIMENSION AMEAN<7), ~GMAX<7>, GMIN<7>, VAR<7>, ST0<7>, CHISQR<7> 
DIMENSION RTIME<800), RANGE(401), TABLE<350> 
INTEGER*4 ITYPE(2), L~BELC2,6), SAME, YES, NO 








/ / GAP / I / ETA.~ / 
/ /MEAN .... I " " I ·'MAX / , / .·· I •• ·MIN 
"VARI /I "ANCE·" J .... STD /I "DEV .... , ·'CHI ·"I "SQR ;•'/ 













LPAGE = 5.2 
NPAGE = 64 
READ <9,210) TABLE 
DO 30 ,J=L 7 
ETIME(.J) = 0 . 
NSMPL<.J> = 0 
AMEAN<...J> = 0 . 
LAST<.J> = 0 
GMAX < .J) = 0. 
GM I N < ,J > = 500. 
DO 10 I=L 800 
GAP ( L ,J I 1 ) = 0. 
GAP< I, J, 2> = 0. 
NE X T < I, .J > = 0 
CONTINUE 
DO 20 !=1,400 
IFREQ(J,.J) = 0 
CONTINUE 
CONTINUE 
READ <5,200) ISENS, TIME, ICAR, VEL, XLEN 
IF <ISENS. GT. 7> GO TO 2000 
DIST = <7 - ISENS> * 200 
GAP<ICAR, ISENS,2> =TIME+ DIST/VEL 
IF < ET I ME< I SENS > . LE. 0. > GO TO 1100 
IF < XLEN. LE. 0. . OR. XLEN. GT. 80. 130 TO 1100 
21 
c 
JCAR = LAST<ISENS> 
NEXT<JCAR, ISENS> = ICAR 
FTIME = TIME - XLEN/VEL 
GAP<JCAR, ISENS, 1) = FTIME- ETIME<ISENS> 
IF <GAP<.JCAR, ISENS, 1 > . GT. 30. > WRITE <7, 200> 
+ . - · ISENS,TIME, ICAR,VEL,XLEN 
IF <ISENS . EQ. 3) RTIMECICAR> = GAP<ICAR, ISENS , 2> + XLEN/VEL 
1100 ETIMECISENS> =TIME 




N = NSMPL<ISENS> + 1 
NSMPL<ISENS> = N 
SAVE<N, ISENS> = VEL 
AMEAN<ISENS> = AMEAN<ISENS> 
IF <VEL. GT. GMAX<ISENS>> 
IF C VEL . LT. GM IN < I SENS > > 





AMAX = GMAX<1> 
AMIN = GMIN<1> 
DO 2200 ISENS=2,7 
IF COMAX<ISENS> . GT. AMAX> AMAX = GMAX<ISENS> 




MAX = AMAX + 1. 
MIN = AMIN 
RANGEl = MIN 
UNIT = 1. 
IF <MAX-MIN . GT. SO> UNIT = . 5 
SIZE = 1. /UNIT 
NSTAR = SIZE 
IVAL = <AMAX -RANGEl> *UNIT 
IVAL = IVAL + 1 
RANGE<l> =MIN 
DO 2250 1=1, IVAL 
RANOE<I+l) = RANGE<I> +SIZE 
2 2 50 CONTINUE 
c 
c 
DO 2600 ISENS=1,7 
N = NSMPL<ISENS> 
AN = N 
AVG = AMEANCISENS> /AN 
AMEANCISENS> =AVO 
ASUM = 0. 
DO 2300 J= 1, N 
DIFF = SAVE<J, ISENS> - AVG 
ASUM = ASUM + DIFF*DIFF 
IP = CSAVE<J, ISENS> -RANGEl> *UNIT 
IROW = IP + 1 
IF < I ROW . LT. 1 > I ROW = 1 
IF C IROW . GT. IVAL) IROW = IVAL 
IFREQ<IROW, ISENS> = IFREQ<IROW, ISENS> + 1 
2300 CONTINUE 
c 
ASUM = ASUM / AN 
22 
c 
VAR<ISENS> = ASUM 
STD<ISENS> = SQRTCASUM> 
SIGMA= STD<ISENS> 
TEMP = AVG - SIGMA - SIGMA 
MIN= <TEMP- RANGEl> *UNIT 
lOBS = 0 
DO 2400 I=L MIN 




OFREQ = IOBS 
MIN = MIN + 1 
ZLAST = <RANGE<MIN> - AVG> I SIGMA 
LZ = <ABS<ZLAST> * 100. ) + 1. 5 
IF <LZ . GT. 350> LZ = 350 
AREA = . 5 - TABLE<LZ> 
EFREQ = AREA * AN 
ASUM = <OFREQ - EFREQ>**2 / EFREQ 
INT = 1 
TEMP = AVG + SIGMA + SIGMA 
MAX = <TEMP - RANGEl> *UNIT 
lOBS = 0 
DO 2430 I=MIN,MAX 
Z = <RANGECI+l> - AVG> I SIGMA 
I Z = < ABS ( Z > * 1 00. > + 1. 5 
IF < I Z . GT. 350 > I Z = 350 
lOBS= lOBS+ IFREQ(I, ISENS> 
IF <Z . LE. 0 . > AREA= TABLE<LZ> - TABLE<IZ> 
IF <Z. GT. 0 . > AREA= TABLE<IZ> - TABLE<LZ> 
IF < Z. GT. 0 . . AND. ZLAST. LT. 0. > AREA= TABLE< LZ >+TABLE< I Z > 
EFREQ = AREA * AN 
IF < EFREQ . LT. 5 . ) GO TO 2430 
OFREQ = lOBS 
lOBS = 0 
ASUM = ASUM + <OFREQ - EFREQ>**2 / EFREQ 
ZLAST = Z 
LZ = IZ 
INT = !NT + 1 
2430 CONTINUE 
c 
MAX = MAX + 1 
DO 2450 I=MAX, IVAL 




OFREQ = lOBS 
AREA = . 5 - TABLE<LZ> 
EFREQ = AREA * AN 
ASUM = ASUM + COFREQ - EFREQ>**2 / EFREQ 
INT = INT + 1 
INTVAL<ISENS> = INT 
CHISQR<ISENS> = ASUM 
C OUTPUT HISTOGRAM 
c 
PAUSE 
WRITE <2, 160) ISENS 
WRITE <2, 161) N, AVG, GMAX<ISENS>, GMINCISENS> 
+ ' VAR<ISENS>, STD<ISENS> 
23 
c 
WRITE <2, 162) INT, CHISQRCISENS> 
WRITE <2, 164> NSTAR 
DO 2500 I==L !VAL 
NP = IFREQCI, ISENS> 
NS = ·NP / NSTAR 
IF ( NS . EQ. 0) WRITE ( 2, 165) RANGE ( I ) I RANGE ( I+ 1 ) I NP 
IF <NS . GT. 0) WRITE (21 165) RANGE< I) I RANGE< I+l) I NP 





WRITE ( 4, 150) 
WRITE ( 4, 132) 
WRITE (4, 133) 
WRITE ( 4, 133) 
WRITE ( 4, 133) 
WRITE ( 4, 1:33) 
WRITE ( 4, 133) 
WRITE ( 4, 133) 
WRITE ( 41 134) 
c 
IGAP = 0 
(I, 1=1, 7> 
( NSMPL (I) I I=L 7) 
( LABEL ( I, 1 ) I I=L2>, 
<LABEL C I, 2 > , I=L 2) I 
(LABEL ( I, 3) I !=1,2), 
< LABEL C L 4 L I=L 2>, 
( LABEL ( I, 5 ) I 1=1,2)1 
( LABEL ( I I 6 ) ' 1=1,2), 
( I NT VAL ( I ) I I=L 7> 
CAMEAN<J>~ J=1~7> 
( GMA X ( .j ) I ..J= L 7 ) 
( GM IN ( ..J ) I J= 1, 7 ) 
c VAR c ._r > 1 ..J= 1, 7 > 
( STD ( J) I J= 1, 7) 
CCHISQRCJ), J=1,7) 
3000 DO 6900 IDATA=1,2 
c 
DO 5100 J=L 7 
NSMPLCJ> = 0 
AMEAN<J> = 0 . 
GMAX<J> = 0. 
GMINCJ) = 500. 
DO 5100 I=L 400 







00 6500 ISENS=1,6 
WRITE ( L 320) 
READ C L 110) 
IF <UNIT . LE. 
SIZE = 1. /UNIT 
!VAL = - START 
IF < IVAL . GT. 
!TYPE( IOATA> I ISENS 
START, UNIT 
0. > GO TO 7000 
* 2. * UNIT 
400) !VAL = 400 
RANGECl ) =START 
DO 5200 I=l, IVAL 
RANGECI+l> = RANGE<I> +SIZE 
CONTINUE 
NPMAX = 0 
DO 5300 ..JCAR=1,800 
!CAR = NEXTC..JCAR, ISENS> 
IF (!CAR . LE. O> GO TO 5300 
IF CGAP<.JCAR1 7, IDATA> . LE. 0 . > GO TO 5300 
IF \ IGAP. EQ. 1 . AND. I CAR. NE. NEXT< ..JCAR1 7 > > GO TO 5300 
DIFF = GAP<..JCAR~7~ IDATA> - GAP(JCAR~ ISENS, !DATA> 
N = NSMPLCISENS> + 1 
NSMPL<ISENS> = N 
SAVE<N, ISENS> = DIFF 
AMEAN<ISENS> = AMEAN<ISENS) + DIFF 











IROW = IP + 1 
IF < I ROW . LT. 1 > I ROW = 1 
IF <!ROW . C;T. !VAL> IROW = !VAL 
JFREQ = IFREQCIROW, ISENS> + 1 
IFREQCIROW, ISENS> = JFREQ 
IF - ( JFRE.Q . GT. NPMAX > NPMAX = .JFREO 
IF <DIFF . GT. GMAX ( ISENS>) GMAX < ISENS> = DIFF 
IF < DIFF . LT. GMIN< ISENS> > GMIN< ISENS) = DIFF 
CONTINUE 
NSTAR = <NPMAX + 57> / 58 
N = NSMPL<ISENS> 
AN = N 
AVG = AMEAN<ISENS> /AN 
AMEAN<ISENS> = AVG 
ASUM = 0 . 
DO 5900 K=L N 
DIFF = SAVE<K, ISENS> - AVG 
ASUM = ASUM + DIFF*DIFF 
CONTINUE 
ASUM = ASUM / AN 
VAR<ISENS> = ASUM 
STD<ISENS> = SQRT<ASUM> 
SIGMA= STDCISENS> 
TEMP = AVG - SIGMA - SIGMA 
MIN = <TEMP - START> * UNIT 
IOBS = 0 
DO 6000 I=L MIN 
IOBS = lOBS+ IFREQ<I, ISENS> 
CONTINUE 
OFREQ = IOBS 
MIN = MIN + 1 
ZLAST = <RANGE<MIN> - AVG> / SIGMA 
LZ = <ABS<ZLAST> * 100. ) + 1. 5 
IF <LZ . GT. 350) LZ = 350 
AREA = . 5 - TABLE<LZ> 
EFREQ = AREA * AN 
ASUM = <OFREQ - EFREQ>**2 / EFREQ 
INT = 1 
lOBS = 0 
TEMP = AVG + SIGMA + SIGMA 
MAX = <TEMP - START> * UNIT 
DO 6050 I=MIN,MAX 
Z = <RANGE<!+!) - AVG) /SIGMA 
I Z = < ABS ( Z > * 100. > + 1. 5 
IF <I Z . GT. 350 > I Z = 3 50 
lOBS= lOBS+ IFREQCI, ISENS) 
IF < Z . LE. 0 . > AREA = TABLE<LZ > - TABLE< IZ > 
IF <Z . GT. 0. > AREA= TABLE<IZ) - TABLE<LZ> 
IF <Z . GT. 0 .. AND. ZLAST. LT. 0. > AREA=TABLE<LZ>+TABLE< IZ> 
EFREQ = AREA * AN 
IF < EFREQ . LT. 5. > GO TO 6050 
OFREQ = lOBS 
lOBS = 0 
ASUM = ASUM + <OFREQ - EFREQ>**2 / EFREQ 
















ZLAST = Z 
LZ = IZ 
CONTINUE 
MAX = MAX + 1 
DO 6106 ! :=MAX, IVAL 
IOBS = lOBS+ IFREQ<I, ISENS> 
CONTINUE 
OF REt~ = I OBS 
AREA = . 5 - TABLE<LZ> 
EFREQ = AREA * AN 
ASUM = ASUM + <OFREQ - EFREQ>**2 / EFREQ 
INT = INT + 1 
INTVAL<ISENS> = INT 
CHISQR<ISENS> = ASUM 
PAUSE 
WRITE <2, 170) 
WRITE (2, 161> 
WRITE <2, 162> 
WRITE (2, 164) 
ITYPE<IDATA>, ISENS 




!MEAN = CAVG - START> * UNIT 
MIN= CGMIN<ISENS> -START> *UNIT 
MIN = MIN + 1 
IF <MIN . LT. IMEAN-24 > MIN = I MEAN - 24 
IF <MIN .LT. 1) MIN= 1 
MAX = <GMAX<ISENS> -START> *UNIT 
IF <MAX . GT. IMEAN+24 > MAX = I MEAN + 24 
IF <MAX . GE. IVAL> MAX = IVAL - 1 
NP = 0 
DO 6200 I=L MIN 
NP = NP + IFREQ(I, ISENS> 
CONTINUE 
NS = NP / NSTAR 
MIN = MIN + 1 
IF ( NS . E•~ - 0) WRITE < 2, 175 > GM IN< I SENS >, RANGE< MIN), NP 
IF <NS. GT. 0) WRITE (2, 175> GMIN<ISENS), RANGE<MIN>, NP 
+ <ISTAR, J=l,NS> 
+ 
+ 
DO 6300 I=MIN,MAX 
NP = IFREQ(I, ISENS> 
NS = NP I NSTAR 
IF ( NS . EQ. 0) WRITE < 2, 1 75 > RANGE< I ) , RANGE< I+ 1 > , NP 
IF ( NS . GT. 0 > WRITE ( 2, 175 > RANGE< I >, RANGE< I+ 1 ) , NP 
CONTINUE 
MAX = MAX + 1 
NP = 0 
DO 6400 I=MAX, IVAL 
NP = NP + IFREQ(I, ISENS> 
CONTINUE 
NS = NP I NSTAR 
, <I STAR, ,.J=l, NS > 
IF <NS . EQ. 0) WRITE (2, 175> RANGE<MAX>, GMAX< ISENS>, NP 
IF <NS. GT. O> WRITE (2, 175) RANGECMAX>, GMAX<ISENS), NP 




WRITE (6, 130) !TYPE( !DATA> I (,jl ·-'= L 6) 
WRITE ( 6, 132) ( NSMPL ( I ) I I = 1, 6 ) 
WRITE ( 6, 133) (LABEL ( I, 1 ) I I = L 2) I ( AMEAN (.j) I .J= L 6) 
WRITE .<6;i33> <LABEL<L2), I=L2), <GMAX(.J), ,J=L6> 
WR r TE < 6, 133 > <LABEL< r, 3 >, I= 1, 2 > I < GM r N <.J >I ·-'= L 6 > 
WRITE ( 6 I 133 ) ( LABEL ( I, 4 ) I I= 1, 2 ) I ( VAR (.J ) I J= 1, 6 ) 
WRITE ( 6, 133) (LABEL ( I, 5) I I= 1, 2) I ( STD ( ._1) I ,J= 1, 6) 
WRITE ( 6 I 133 ) ( LABEL ( I I 6 ) I I= 11 2 ) J ( CHI SQR ( J ) I ·-'= 1, 6 ) 
WRITE (6, 134> < INTVAL< I L I=L 6) 
IF <IDATA . EQ. 2> ETACHG = AMEAN<3> 





IGAP = 1 
GO TO 3000 
C DECISION DETECTOR IS SENSOR # 3 
C MERGE POINT IS SENSOR * 7 
c 
7000 WRITE <1~330) 
READ <t~ 100) MODEL 
IF <MODEL . LE. O> GO TO 8000 
WRITE <81 180> 
c 
LINES = 4 
AVG = 0. 
AMAX = 0. 
AMIN = 100. 
NPMAX = 0 
DO 7020 I=L 50 




N = 0 
NOINT = 0 
ASUM = 0 . 
RSUM = 0. 
N1 = 0 
NOINT1 = 0 
ASUMl = 0. 
RSUM1 = 0. 
DO 7700 JCAR=1,800 
ICAR = NEXT<.JCAR~3> 




N = N + 1 
ETA = GAP<.JCAR,3~2> 
IF <MODEL . EQ. 1 ) RTA 
IF <MODEL . EQ. 2> RTA 
IF <MODEL . EQ. 3) RTA 
IF <MODEL . EQ. 4) RTA 
ATA = GAP<JCAR~7~2> 
ASIZE = GAP<JCAR~7, 1> 
ENDGAP = ATA + ASIZE 
KCAR = .JCAR 
= ETA 
= RT I ME< ,.JCAR > 
= ETA + ETACHG 







IF CRTA . GE. ATA . AND. RTA . LT. ENDGAP> GO TO 7300 
MIN = JCAR - 10 
MAX = ,JCAR + 10 
DO 7100 KCAR=MIN,MAX 
IF -(-NEXT<K.CAR, 7) . LE. 0) GO TO 7100 
IF <RTA. GE. GAPCKCAR,7,2> . AND. 
RTA. LT. GAP<KCAR,7,2> + GAP<KCAR,7, 1)) GO TO 7200 
CONTINUE 
RELGAP = 0. 
PCACT = 0. 
NOINT = NOINT + 1 
SAME = NO 
KCAR = 0 
GO TO 7400 
7200 ATA = GAP<KCAR,7,2> 
ASIZE = GAP<KCAR,7, 1) 
ENDGAP = ATA + ASIZE 
c 
7300 RELGAP = ATA + ASIZE - RTA 
PCACT = <RELGAP / ASIZE> * 100. 
SAME = NO 






SAVE<N,MODEL> = PCACT 
IP = PCACT / 2. 
!ROW = IP + 1 
JFREQ = IFREQCIROW,MODEL> + 1 
IFREQCIROW,MODEL> = JFREQ 
IF CJFREQ . GT. NPMAX> NPMAX = JFREQ 
AVG = AVG + PCACT 
IF <PCACT . GT. AMAX> AMAX = PCACT 
IF CPCACT . LT. AMIN> AMIN = PCACT 
WRITE (8, 1:31> ATA,ENDGAP,RTA,ASIZE,RELGAP,PCACT,SAME,JCAR,KCAR 
LINES = LINES + 1 
IF CLINES . LT. NPAGE> GO TO 7500 
WRITE (8, 180) 
LINES = 4 
7500 CONTINUE 
c 
ASUM = ASUM + ASIZE 
RSUM = RSUM + RELGAP 
IF <ICAR . NE. NEXT<JCAR,7>> GO TO 7700 
N1 = Nl + 1 
ASUMl = ASUM1 + ASIZE 
RSUM1 = RSUMl + RELGAP 





WRITE (8,330> MODEL 
WRITE <8, 182) 
PCACT = <RSUM / ASUM> * 100. 
WRITE <8, 183) N, NOINT, PCACT 
28 
c 
WRITE < 81 184 > 
PCACT = <RSUM1 / ASUM1> * 100. 
WRITE (8, 183) Nl, NOINTl, PCACT 
NSTAR = <NPMAX + 57> / 58 
AN = N 
AVG = AVG / AN 
ASUM = 0. 
DO 7800 K=L N 
DIFF = SAVE(K,MODEL> - AVG 





ASUM = ASUM / AN 
SIGMA = SQRTCASUM> 
PAUSE 
WRITE <2~ 120) 
WRITE <2~ 161) N, AVO, AMAX1 AMIN, ASUM, SIGMA 
WRITE <2, 164) NSTAR 
RANGE< 1 > = 0 . 
DO 7900 I=L 50 
NP = IFREQCI,MODEL> 
NS = NP / NSTAR 
RANGE < I+ 1 > = RANGE < I > + 2 . 
IF ( NS . EQ. 0 ) WRITE ( 2, 165 ) RANGE ( I } I RANGE ( I+ 1 } I NP 
IF < NS . GT. 0 > WRITE < 2, 165) RANGE < I > , RANGE < I+ 1 } , NP 
+ , <ISTAR, J=LNS> 
7'~00 CONTINUE 














































< I 1 > 
< 2F5. 0) 
<1Hl / ~ DISTRIBUTION OF PERCENTAGE OF ACTUAL GAP ~ , 
'AVAILABLE TO RAMP VEHICLE ' > 
( 1H1/ "' SUMMARY OF CHANGES IN·', A4/ 16X 6(5X I L ·'-7 ·' > /I) 
(/ ' NSMPL =~, 4X 7<5X !3) > 
( / 2X 2A4, '= " , 3X 7F8.3 > 
( 4 X , # OF CLASSES " I 4 X 7 ( I 3' 5 X ) ) 
<1H1/ ~ SUMMARY OF VELOCITY OBSERVED AT EACH SENSOR ~ / 
19X 7 < 3X I L 4X > // > 
<1H1, ' DISTRIBUTION OF VELOCITY OBSERVED AT SENSOR# ' , !1) 
(/ 15X 'NUMBER OF OBSERVATIONS = ' 15 
/ 15X 'MEAN VALUE OF DATA = ' , F9. 3 
/ 15X ' MAXIMUM VALUE OBSERVED = ', F9. 3 
/ 15X ~ MINIMUM VALUE OBSERVED = ' ,. F9. 3 
/ 15X ' VARIANCE OF DATA = ' F9. 3 
/ 15X ' STANDARD DEVIATION OF DATA = F9. 3 
( 15X ' CHI-SQUARE ( ·'I I3, .. · CLASSES) = ..  F9. 3) 
(/ 22X 'F R E Q U E N C Y D I S T R I B U T I 0 N' I 
' FROM TO FREQ <EACH STAR =' , IZ1 
' OBSERVATIONS. >' / 1X 77< .,_ ,.) > 
( 2 ( F 6 . 1 J 1 X ) I I 4, 1 X .~· . ·' 58A 1 ) 
( 1HL , DISTRIBUTION OF CHANGES IN " I A4, ·'I FROM SENSOR #···I 
· I L ·' TO SENSOR #7 ,· > 





















<1H1 / lX ~ START OF END OF RAMP VEH ~ , 4X 
5X 'SIZE ~ , 4X 'PERCENT ' , 2X ~sAME ' , 3X ~ EXP 
5X 'GAP' . 7X 'GAP', SX ~ ARRIVE', 4X ~ACT GAP 
2X 'REL/ACT ~ , 2X ~GAP?', 3X ' GAP GAP~ //) 
<:3F10. 3, 2F9. 3, F9. 2, 3X A4, 1X 215 > 
<~ ~ - ALL GAPS OBSERVED AT DECISION DETECTOR~ 
-·srZE', 
INT·' / 
REL GAP ·' I 
(/ lOX 'NUMBER OF RAMP VEHICLES RELEASED = ~ 15 
/ lOX 'NUMBER OF FAILURES TO INTERCEPT GAP = ', 15 / 
lOX 'PERCENTAGE OF ACTUAL GAPS AVAILABLE TO RAMP ', 
' VEHICLE ~ ' , F8. 3 > 
(/ ' SAME GAPS AT DECISION DETECTOR AND MERGE POINT ~ 
( 1H1 > 
<9X 11, F12. O, 112, 2F12. O> 
<9X F5. O, 1X F5. O, lX F5. O, 1X FS. O, 1X F5. O, 
lX F5. O, 1X F5. O, 1X F5. o, lX F5. O, 1X F5. 0 
( / , CHANGE IN ·' I A4, ·' FOR SENSOR ... I 12, ·'-7 ··· , 
lOX 'ENTER START, UNIT ' > 
( 1 X , MODEL # / I I 2 / ) 
30 
APPENDIX B 
DISTRIBUTIONS OF VELOCITY AT EACH SENSOR 
32 
SUMMARY OF VELOCITY OBSERVED AT EACH SENSOR 
1 2 3 4 5 6 7 
NSMPL = 469 473 484 492 509 513 508 
MEAN = 73. 139 71. 780 70. 960 73. 246 78. 20:3 75. 176 73. 698 
MAX = 101. 011 99. 057 97. 990 106. 390 11:3. 620 119.070 107. 507 
MIN = 51. 009 49. 025 51. 813 55. 239 59. 172 54. (:.43 52. 911 
VARIANCE = 56. 579 58. 715 59. 403 57. 799 6 3. 097 57. 105 59. 057 
STD DEV = 7 . 522 7 . 663 7 . 707 7. 603 7. 943 7 . 557 7 . 685 
CHI-SQR = 30. 155 21. 751 31 . 122 50. 710 64. 134 29. 206 38. 655 
# OF CLASSES 17 18 17 17 18 17 18 
[I I :3TR I BUT I ON OF VELOCITY OBSERVED AT SENSOR # 1 
FROM TO 
NUMBER OF OBSERVATIONS = 469 
MEAN VALUE OF DATA = 73. 139 
MAXIMUM VALUE OBSERVED = 101 . 011 
MINIMUM VALUE OBSERVED = 51. 009 
VARIANCE OF DATA = 5e .. 57'? 
STANDARD DEVIATION OF DATA = 7 C::?":"t .. J.._ ..... 
CHI-SQUARE ( 17 CLASSES> = 30. 155 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 
<E.ACH STAR = 2 OBSERVATIONS. ) 
33 
-----------------------------------------------------------------------------
49. 0 51. 0 0 
51. 0 53. 0 1 
53. 0 55. 0 3 : * 
55. 0 57. 0 2 :* 
57. 0 59. 0 5 : ** 
59. 0 61. 0 5 : ** 
61 . 0 63. 0 22 : *********** 
63. 0 65. 0 22 : *********** 
65. 0 67. 0 :30 : *************** 
67. 0 69. 0 60 : *******************~********** 
I-:J9. 0 71. 0 45 : ********************** 
71 . 0 73. 0 52 : ************************** 
73. 0 75. 0 37 : ****************** 
75. 0 77. 0 60 :****************************** 
77. 0 79. 0 2.-. •;::) : ************** 
7 '7. 0 81. 0 31 :*************** 
81 . 0 :33. 0 20 :********** 
83. 0 85. 0 18 : ********* 
85 . 0 87. 0 11 : ***** 
87. 0 89. 0 4 : ** 
89. 0 91. 0 7 :*** 
91. 0 93. 0 1 
93. 0 95. 0 3 : * 
95. 0 97. 0 0 
97. 0 99. 0 1 
99. 0 101. 0 0 
101. 0 103. 0 1 
10:3. 0 105. 0 0 
105. 0 107. 0 0 
107 . 0 109. 0 0 
109. 0 111. 0 0 
111. 0 1 13. 0 0 
11 :3. 0 115. 0 0 
115. 0 117. 0 0 
117. 0 119. 0 0 
119. 0 121. 0 0 
DISTRIBUTION OF VELOCITY OBSERVED AT SENSOR #2 
FROM TO 
NUMBER OF OBSERVATIONS = 473 
MEAN VALUE OF DATA = 71. 7:30 
MAXIMUM VALUE OBSERVED = 99. 057 
MINIMUM VALUE OBSERVED = 49. 025 
VARIANCE OF DATA = 58. 715 
STANDARD DEVIATION OF DATA = 7 . 663 
CHI-SQUARE ( 18 CLASSES> = 21. 751 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 
<EACH STAR = 2 OBSERVATIONS. > 
34 
-----------------------------------------------------------------------------
49. 0 51. 0 3 :* 
51. 0 53. 0 1 
53. 0 55. 0 3 :* 
55. 0 57. 0 3 :* 
57. 0 59. 0 8 =**** 
59. 0 61. 0 14 :******* 
61. 0 63. 0 16 =******** 
63. 0 65. 0 30 =*************** 
65. 0 67. 0 44 :********************** 
67. 0 69. 0 61 =****************************** 
69. 0 71. 0 53 :************************** 
71. 0 73. 0 45 =********************** 
73. 0 75. 0 38 :******************* 
75. 0 77. 0 50 :************************* 
77. 0 79. 0 25 :************ 
79. 0 :31. 0 23 =*********** 
81. 0 83. 0 16 :******** 
83. 0 85. 0 16 =******** 
85. 0 87. 0 10 : ***** 
87. 0 89. 0 3 :* 
89. 0 91. 0 7 : *** 
91. 0 93. 0 2 =* 
93. 0 95. 0 0 
95. 0 97. 0 1 
97. 0 99. 0 0 
'?19. 0 101. 0 1 
101. 0 103. 0 0 
103. 0 105. 0 0 
105. 0 107. 0 0 
107. 0 109. 0 0 
109. 0 111. 0 0 
111 . 0 113. 0 0 
113. 0 115. 0 0 
115. 0 117. 0 0 
117. 0 119. 0 0 
119. 0 121. 0 0 
DISTRIBUTION OF VELOCITY OBSERVED AT SENSOR #3 
FROM TO 
49. 0 51. 0 
51. 0 53. 0 
53. 0 55. 0 
55. 0 57. 0 
57. 0 59. 0 
59. 0 61.0 
61. 0 63. 0 
63. 0 65. 0 
65. 0 67. 0 
67. 0 69. 0 
69. 0 71 . 0 
71. 0 73. 0 
73. 0 75. 0 
75. 0 77. 0 
77. 0 79. I) 
79. 0 81 . 0 
81. 0 83. 0 
83. 0 85. 0 
85. 0 87. 0 
87. 0 89. 0 
89. 0 91. 0 
91. 0 93. 0 
93. 0 95. 0 
95. 0 97. 0 
97. 0 9 9. 0 
99. 0 101 . 0 
10 1. 0 103. 0 
103. 0 105. 0 
105. 0 107. 0 
10 7 . 0 109. 0 
1 0'?' . 0 111. 0 
11 1. 0 113. 0 
113. 0 115. 0 
115. 0 117. 0 
117. 0 119. 0 
119. 0 121. 0 
NUMBER OF OBSERVATIONS 
MEAN VALUE OF DATA 
MAXIMUM VALUE OBSERVED 
MI-N1Ml1f1· VALUE OBSERVED 





STANDARD DEVIATION OF DATA = 




51 . 81:3 
59. 403 
7 . 707 
31. 122 
FREQ 
F R E QUE N c · y 0 IS T R I BUT I 0 N 





8 : **** 











18 : ********* 
11 : ***** 
9 : **** 
7 : *** 
0 
















DISTRIBUTION OF VELOCITY OBSERVED AT SENSOR #4 
FROM TO 
4'?. 0 51. 0 
51 . 0 53. 0 
53. 0 55. 0 
55. 0 57. 0 
. 57. 0 59. 0 
59. 0 61. 0 
61. 0 63. 0 
63. 0 65. 0 
65. 0 67. 0 
67. 0 69. 0 
69. 0 71. 0 
71. 0 73. 0 
73. 0 75. 0 
75. 0 77. 0 
77. 0 79. 0 
79. 0 81. 0 
81. 0 83. 0 
8 3 . 0 85. 0 
85. 0 87. 0 
87. 0 89. 0 
89. 0 91 . 0 
91. 0 93. 0 
93. 0 95. 0 
95. 0 97. 0 
97. 0 99. 0 
9 9 . 0 101. 0 
101 . 0 10:3. 0 
103. 0 105. 0 
105. 0 107. 0 
107. 0 109. 0 
109. 0 111 . 0 
111. 0 113. 0 
113. 0 115. 0 
115. 0 117. 0 
117. 0 119. 0 
119. 0 121. 0 
NUMBER OF OBSERVATIONS = 492 
MEAN VALUE OF DATA = 73. 246 
MAXIMUM VALUE OBSERVED = 106. 390 
MINIM(JM VALUE OBSERVED = 55. 239 
VARIANCE OF DATA = 57. 799 
STANDARD DEVIATION OF DATA = 7 . 603 
CHI-SQUARE ( 17 CLASSES> = 50. 710 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 





6 : *** 
7 : *** 
13 : ****** 
30 :*************** 
38 : ******************* 
62 :******************************* 
63 :******************************* 





18 : ********* 
23 :*********** 
8 : **** 
8 : **** 
10 : ***** 
1 















DISTRIBUTION OF VELOCITY OBSERVED AT SENSOR #5 
FROM TO 
49. 0 51. 0 
51. 0 53. 0 
53. 0 55. 0 
55. 0 57. 0 
57. 0 59. 0 
59. 0 61. 0 
61. 0 63. 0 
63. 0 65. 0 
65. 0 67. 0 
67. 0 69. 0 
69. 0 71. 0 
71. 0 73. 0 
73. 0 75. 0 
75. 0 77. 0 
77. 0 79. 0 
7'?. 0 81. 0 
81. 0 83. 0 
83. 0 85. 0 
85. 0 87. 0 
87. 0 89. 0 
89. 0 91. 0 
91. 0 93. 0 
93. 0 95. 0 
95. 0 97. 0 
97. 0 99. 0 
'?9. 0 101. 0 
101. 0 103. 0 
103. 0 105. 0 
105. 0 107. 0 
107. 0 109. 0 
109. 0 111. 0 
111. 0 11 :3. 0 
113. 0 115. 0 
115. 0 117. 0 
117. 0 119. 0 
119. 0 121. 0 
NUMBER OF OBSERVATIONS = 509 
MEAN VALUE OF DATA = 78. 20:3 
MAXIMUM VALUE OBSERVED = 113.620 
MIN lttuR VALUE OBSERVED = 59. 172 
VARIANCE OF DATA = 63. 097 
STANDARD DEVIATION OF DATA = 7. 943 
CHI-SQUARE ( 18 CLASSES> = 64. 134 
FREQ 
F R E Q U E N C Y 0 I S T R I B U T I 0 N 







5 : ** 




37 : ****************** 
65 :******************************** 








11 : ***** 
3 :* 
7 : *** 
3 : * 
1 
1 










DISTRIBUTION OF VELOCITY OBSERVED AT SENSOR #6 
FROM TO 
49. 0 51. 0 
51. 0 53. 0 
53. 0 55. 0 
55. 0 57. 0 
57. 0 59. 0 
59. 0 61. 0 
61. 0 63. 0 
63. 0 65. 0 
65. 0 67. 0 
67. 0 69. 0 
69. 0 71. 0 
71. 0 73. 0 
73. 0 75. 0 
75. 0 77. 0 
77. 0 79. 0 
7''il. 0 81. 0 
81. 0 83. 0 
:33. 0 85. 0 
85. 0 87. 0 
87. 0 89. 0 
89. 0 91. 0 
91. 0 93. 0 
q-· 
,.,j 0 95. 0 
95. 0 97 . 0 
97. 0 99. 0 
99 0 101. 0 
101 . 0 103. 0 
103. 105. 0 
105. 0 107. 0 
107. 0 10'~. 0 
109. 0 111. 0 
111. 0 113. 0 
113. 0 115. 0 
115. 0 117. 0 
117. 0 119. 0 
119. I) 121. 0 
NUMBER OF OBSERVATIONS = 
MEAN VALUE OF DATA = 
MAXIMUM VALUE OBSERVED 
MINIMUM-vALUE OBSERVED = 
VARIANCE OF DATA = 
STANDARD DEVIATION OF DATA = 









F R E Q U E N C Y D I S T R I B U T I 0 N 






6 : *** 
6 : *** 












10 : ***** 
4 : ** 
3 :* 
6 : *** 
2 : * 













DISTRIBUTION OF VELOCITY OBSERVED AT SENSOR #7 
FROM TO 
49. 0 51. 0 
51. 0 53. 0 
53. 0 55. 0 
55. 0 57. 0 
57. 0 59. 0 
59. 0 61. 0 
61. 0 63. 0 
6:3. 0 65. 0 
65. 0 67. 0 
67. 0 69. 0 
69. 0 71 . 0 
71. 0 73. 0 
73 . 0 75. 0 
75. 0 77. 0 
77. 0 79. 0 
79. 0 81. 0 
81. 0 83. 0 
83. 0 85. 0 
85. 0 87. 0 
87. 0 89. 0 
89. 0 91. 0 
91. 0 93. 0 
93. 0 95. 0 
95. 0 97. 0 
97. 0 99. 0 
99. 0 101. 0 
101. 0 103. 0 
103. 0 105. 0 
105. 0 107. 0 
107. 0 109. 0 
109. 0 111. 0 
111. 0 113. 0 
113. 0 115. 0 
115. 0 117. 0 
117. 0 119. 0 
119. 0 121. 0 
NUMBER OF OBSERVATIONS = 508 
MEAN VALUE OF DATA = 73. 698 
MAXIMUM VALUE OBSERVED = 107. 507 
MINIMUM VALUE OBSERVED = 52. 911 
VARIANCE OF DATA = 59. 057 
STANDARD DEVIATION OF DATA = 7. 685 
CHI-SQUARE ( 18 CLASSES> = 38. 655 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 
<EACH STAR = 2 OBSERVATIONS. > 
0 
1 
4 : ** 
1 
3 :* 
6 : *** 
10 : ***** 
24 : ************ 
34 : ***************** 
60 : ****************************** 






27 : ************* 
20 :********** 
17 : ******** 
8 : **** 
3 :* 
4 : ** 
















DISTRIBUTIONS OF CHANGE IN GAP SIZE 
(ALL GAPS) 
41 
SUMMARY OF CHANGES IN GAP 
1-7 2-7 3-7 4-7 5-7 6-7 
NSMPL = 414 433 445 452 480 499 
MEAN = -0. 241 -0. 232 -0. 157 -0. 159 0. 030 0. 057 
MAX = 8. 295 8 . 456 8. 575 8. 901 8 . 478 10. 645 
MIN = -12. 740 -12. 716 -12. 676 -12. 627 -12. 498 -:3. 579 
VARIANCE = 3 . 956 3. 298 2. 370 1. 931 1. 154 0 . 680 
STD DEV = 1. 989 1. 816 1. 540 1. 390 1. 074 0. 825 
CHI-SQR = 253. 038 334. 487 310. 013 391. 006 517. 060 994. 718 
# OF CLASSES 37 35 30 28 40 55 
DISTRIBUTION OF CHANGES IN GAP, FROM SENSOR #1 TO SENSOR #7 
FROM TO 
NUMBER OF OBSERVATIONS = 414 
MEAN VALUE OF DATA = -0. 241 
MAXIMUM VALUE OBSERVED = 8 . 295 
MIN~~UM VALUE OBSERVED = -12. 740 
VARIANCE OF DATA = 3. 956 
STANDARD DEVIATION OF- DATA = 1. 989 
CHI-SQUARE ( 37 CLASSES> = 253. 038 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 
<EACH STAR = 1 OBSERVATIONS. > 
42 
-----------------------------------------------------------------------------
-1 2. 74 -5. 20 
-5. 20 -5. 00 
-5. 00 -4. 80 
-4. 80 -4. 60 
-4. 60 -4. 40 
-4. 40 -4. 20 
-4. 20 -4. 00 
-4. 00 -3. 80 
-3. 80 -3. 60 
-3. 60 -3. 40 
- 3. 40 - :3. 20 
- 3. 20 -3. 00 
-3. 00 -2. 80 
- 2 . 80 -2. 60 
-2. 60 -2. 40 
-2. 40 -2. 20 
-2. 20 -2. 00 
- 2 . 00 -1. 80 
-1 . 80 -1 . 60 
- 1. 6 0 -1 . 40 
-1 . 40 -1 . 20 
- 1. 20 -1 . 0 0 
-1. 00 - 0. 80 
- 0 . 80 -0. 60 
- 0 . 6 0 -0. 40 
- 0 40 -0. 20 
- 0. 20 -0. 00 
-0. 00 0. 20 
0. 20 0 . 40 
( 40 0 . 60 
0 . 60 0 . 80 
0 80 0 . 99 
0 . 99 1. 20 
1. 20 1. 40 
1. 40 1 60 
1. 60 1. 80 
1. 80 2. 00 
2 . 00 2. 20 
2 . 20 2. 40 
2 . 40 2. 60 
2 . 60 2. 80 
2 . 80 3 . 00 
3 . 00 3 . 20 
3 . 20 3. 40 
3 . 40 3 . 60 
3 . 60 3. 80 
3 . 80 4. 00 
4. 00 4 . 20 
4. 20 4 . 40 






























































































DISTRIBUTION OF CHANGES IN GAP, FROM SENSOR #2 TO SENSOR #7 
FROM TO 
NUMBER OF OBSERVATIONS = 
MEAN VALUE OF DATA = 
MAXIMUM VALUE OBSERVED = 
MINIMUK VALUE OBSERVED = 
VARIANCE OF DATA = 
STANDARD DEVIATION OF DATA = 









F R E Q U E N C Y D I S T R I B U T I 0 N 
<EACH STAR = 2 OBSERVATIONS. > 
43 
-----------------------------------------------------------------------------
-12. 72 -5. 20 
-5. 20 -5. 00 
-5. 00 -4. 80 
-4. 80 -4. 60 
-4. 60 -4. 40 
-4. 40 -4. 20 
-4. 20 -4. 00 
-4. 00 -3. 80 
-3. 80 -3. 60 
-3. 60 -3. 40 
-3. 40 -3. 20 
-3. 20 -3. 00 
-3. 00 -2. 80 
-2. 80 -2. 60 
-2. 60 -2. 40 
-2. 40 -2. 20 
-2. 20 -2. 00 
-2. 00 -1. 80 
-1. 80 -1. 60 
-1. 60 -1. 40 
-1. 40 -1. 20 
-1. 20 -1. 00 
-1. 00 -0. 80 
-0. 80 -0. 60 
-0. 60 -0. 40 
-0. 40 -0. 20 
-0. 20 -0. 00 
-0. 00 0. 20 
0. 20 0 . 40 
0. 40 0 . 60 
0. 60 0. 80 
0. 80 0. 99 
0. 99 1. 20 
1 20 1. 40 
1. 40 1. 60 
1. 60 1. 80 
1. 80 2. 00 
2. 00 2. 20 
2 . 20 2 . 40 
2 . 40 2. 60 
2. 60 2. 80 
2. 80 3. 00 
3. 00 3. 20 
3. 20 3. 40 
3. 40 3. 60 
3. 60 3. 80 
3. 80 4 . 00 
4. 00 4 . 20 
4. 20 4. 40 






















































































OF CHANGES IN GAP, FROM SENSOR #:3 TO SENSOR #7 
NUMBER OF OBSERVATIONS = 445 
MEAN VALUE OF DATA = -0. 157 
MAXIMUM VALUE OBSERVED = 8 . 575 
MI~I~UM-VALUE OBSERVED = -12. 676 
VARIANCE OF DATA = 2. 370 
STANDARD DEVIATION OF DATA = 1. 540 
CHI-SQUARE ( 30 CLASSES> = 310. 013 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 
<EACH STAR = 2 OBSERVATIONS. > 
44 
------------------------------------------------------------~----------------
-12. 68 -5. 00 
-5. 00 -4. 80 
-4. 80 -4. 60 
-4. 60 -4. 40 
-4. 40 -4. 20 
- 4. 20 -4. 00 
-4. 00 -3. 80 
-3. 80 -3. 60 
-3. 60 -3. 40 
-3. 40 -3. 20 
-3. 20 -3. 00 
-3. 00 -2. 80 
-2. 80 -2. 60 
-2. 60 -2. 40 
-2. 40 -2. 20 
-2. 20 -2. 00 
-2. 00 -1 . 80 
-1. 80 -1 . 60 
-1 . 60 -1 . 40 
-1. 40 -1 . 20 
-1 . 20 -1 . 00 
-1. 00 -0. 80 
-0. 80 -0. 60 
-0. 60 -0. 40 
-0. 40 -0. 20 
-0. 20 -0. 00 
-0. 00 0 . 20 
0. 20 0. 40 
0. 40 0. 60 
0. 60 0. 80 
0. 80 0. 99 
0. 99 1. 20 
1. 20 1. 40 
1. 40 1. 60 
1. 60 1. 80 
1. 80 2. 00 
2. 00 2. 20 
2. 20 2. 40 
2 . 40 2 . 60 
2. 60 2. 80 
2. 80 3. 00 
3. 00 3. 20 
3 . 20 3. 40 
3. 40 3. 60 
:3. 60 3. 80 
3. 80 4. 00 
4. 00 4. 20 
4 . 20 4. 40 
4. 40 4. 60 


















































































OF CHANGES IN GAP, FROM SENSOR tt4 TO SENSOR #7 
NUMBER OF OBSERVATIONS = 452 
MEAN VALUE OF DATA = -0. 159 
MAXIMUM VALUE OBSERVED = 8. 901 
MINIMU~ VALUE OBSERVED = -12. 627 
VARIANCE OF DATA = 1. 931 
STANDARD DEVIATION OF DATA = 1. 390 
CHI-SQUARE ( 28 CLASSES> = 391. 006 
FREQ 
F R E Q U E N C Y 0 I S T R I B U T I 0 N 
<EACH STAR = 2 OBSERVATIONS. > 
45 
----------------------------------~------------------------------------------
-12. 63 -5. 00 
-5. 00 -4. 80 
-4. 80 -4. 60 
-4. 60 -4. 40 
-4. 40 -4. 20 
-4. 20 -4. 00 
-4. 00 -3. 80 
-3. 80 -3. 60 
-3. 60 -3. 40 
-3. 40 -3. 20 
-3. 20 -3. 00 
-:3. 00 -2. 80 
-2. 80 -2. 60 
-2. 60 -2. 40 
-2. 40 -2. 20 
-2. 20 -2. 00 
-2. 00 -1. 80 
-1. 80 -1 . 60 
-1 . 60 -1. 40 
-1 . 40 -1. 20 
-1. 20 -1 . 00 
-1. 00 -0. 80 
-0. 80 -0. 60 
-0. 60 -0. 40 
-0. 40 -0. 20 
-0. 20 -0. 00 
-0. 00 0. 20 
0. 20 0. 40 
0 . 40 0. 60 
0. 60 0. so 
0. 80 0. 99 
0 . 99 1. 20 
1. 20 1. 40 
1. 40 1. 60 
1. 60 1. 80 
1. 80 2. 00 
2 . 00 2. 20 
2. 20 2. 40 
2. 40 2. 60 
2. 60 2. 80 
2. 80 3. 00 
3. 00 3. 20 
3. 20 3. 40 
3. 40 3. 60 
3. 60 3. 80 
3. 80 4. 00 
4. 00 4. 20 
4. 20 4. 40 
4. 40 4. 60 














































































DISTRIBUTION OF CHANGES IN GAP, FROM SENSOR #5 TO SENSOR #7 
FROM TO 
NUMBER OF OBSERVATIONS = 480 
MEAN VALUE OF DATA = 0. 030 
MAXIMUM VALUE OBSERVED = 8. 478 
MI~IMU~ VALUE OBSERVED = -12. 498 
VARIANCE OF DATA = 1. 154 
STANDARD DEVIATION OF DATA = 1. 074 
CHI-SQUARE ( 40 CLASSES> = 517. 060 
FREQ 
F R E Q U E N C Y 0 I S T R I B U T I 0 N 
<EACH STAR = 2 OBSERVATIONS. > 
46 
----------------------------------~-----------~------------------------------
-12. 50 -2. 40 
-2. 40 -2. 30 
-2. 30 -2. 20 
-2. 20 -2. 10 
-2. 10 -2. 00 
-2. 00 -1. 90 
-1. 90 -1. 80 
-1 . 80 -1. 70 
-1. 70 -1. 60 
-1. 60 -1. 50 
-1. 50 -1. 40 
-1. 40 -1. 30 
-1. 30 -1. 20 
-1 . 20 -1. 10 
-1. 10 -1. 00 
-1. 00 -0. 90 
-0. 90 -0. 80 
-0. 80 -0. 70 
-0. 70 -0. 60 
-0. 60 -0. 50 
-0. 50 -0. 40 
-0. 40 -0. 30 
-0. 30 -0. 20 
-0. 20 -0. 10 
-0. 10 -0. 00 
-0. 00 0. 09 
0. 09 0. 20 
0 . 20 0 . 30 
0 . 30 0 . 40 
0 . 40 0. 50 
0. 50 0 . 60 
0. 60 0. 70 
0. 70 9. 80 
0. 80 0. 90 
0. 90 0. 99 
0. 99 1. 10 
1. 10 1. 20 
1. 20 1. 30 
1. 30 1. 40 
1. 40 1. 50 
1. 50 1. 60 
1. 60 1. 70 
1. 70 1. 80 
1. 80 1. 90 
1. 90 2. 00 
2. 00 2. 10 
2. 10 2. 20 
2. 20 2. 30 
2 . 30 2. 40 















































































DISTRIBUTION OF CHANGES IN GAP, FROM SENSOR #6 TO SENSOR #7 
FROM TO 
NUMBER OF OBSERVATIONS = 499 
MEAN VALUE OF DATA = 0. 057 
MAXIMUM VALUE OBSERVED = 10. 645 
MINIM~~_yALUE OBSERVED = -3. 579 
VAR!ANCE OF DATA = 0. 680 
STANDARD DEVIATION OF DATA = 0. 825 
CHI-SQUARE ( 55 CLASSES> = 994. 718 
FREQ 
F R E Q U E N C Y 0 I S T R I B U T I 0 N 
<EACH STAR = 2 OBSERVATIONS. ) 
47 
-----------------------------------------------------------------------------
-3. 58 -1. 15 
-1 15 -1. 10 
-1. 10 -1. 05 
-1 . 05 -1. 00 
-1 . 00 -0. 95 
-0. 95 -0. 90 
-0. 90 -0. 85 
-0. 85 -0. 80 
-0. 80 -0. 75 
-0. 75 -0. 70 
-0. 70 -0. 65 
-0. 65 -0. 60 
-0. 60 -0. 55 
-0. 55 -0. 50 
-0. 50 -0. 45 
-0. 45 -0. 40 
-0. 40 -0. 35 
-0. 35 -0. 30 
-0. 30 -0. 25 
-0. 25 -0. 20 
-0. 20 -0. 15 
-0. 15 -0. 10 
-0. 10 -0. 05 
-0. 05 -0. 00 
-0. 00 0. 05 
0. 05 0. 09 
0. 09 0. 15 
0. 15 0. 20 
0 . 20 0. 25 
0. 25 0. 30 
0. 30 0. 35 
0 . 35 0. 40 
0. 40 0. 45 
0. 45 0. 50 
0. 50 0. 55 
0. 55 0. 60 
0. 60 0. 65 
0. 65 0. 70 
0. 70 0 . 75 
0. 75 0. 80 
0. 80 0 . 85 
0. 85 0. 90 
0. 90 0. 95 
0 . 95 0. 99 
0. 99 1. 05 
1. 05 1. 10 
1. 10 1. 15 
1. 15 1. 20 
1. 20 1. 25 



















































































DISTRIBUTIONS OF CHANGE IN GAP SIZE 
(GAPS BETWEEN THE SAME PAIRS OF VEHICLES ONLY) 
49 
SUMMARY OF CHANGES IN GAP 
1-7 2-7 3-7 4-7 5-7 6-7 
NSMPL = 319 352 375 392 438 485 
MEAN = -0. 105 -0. 062 -0. 085 -0. 097 -0. 003 -o. 011 
MAX = 7. 064 5. 835 4. 543 3 . 279 2 . 433 1. 246 
MIN = -4. 195 -3. 504 -2. 946 -2. 428 -1 . 840 -0. 962 
VARIANCE = 1. 215 0. 880 0. 636 0. 379 .o. 213 0. 064 
STD DEV = 1. 102 0. 938 0. 798 0. 615 0. 461 0. 252 
CHI-SQR = 109. 536 112. 609 93. 112 81. 383 81. 842 71 . 891 
tt OF CLASSES 37 33 30 25 20 21 
DISTRIBUTION OF CHANGES IN GAP, FROM SENSOR #1 TO SENSOR #7 
FROM TO 
NUMBER OF OBSERVATIONS = 319 
MEAN VALUE OF DATA = -0. 105 
MAXIMUM VALUE PBSERVED = 7. 064 
MIN~MUM-VALUE OBSERVED = -4. 195 
VARIANCE OF DATA = 1. 215 
STANDARD DEVIATION OF DATA = 1. 102 
CHI-SQUARE ( 37 CLASSES> = 109. 536 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 
<EACH STAR = 1 OBSERVATIONS. > 
50 
------~----------------------------------------------------------------------
-4. 19 -2. 60 6 :****** 
-2. 60 -2. 50 2 : ** 
-2. 50 -2. 40 2 : ** 
-2. 40 -2. 30 2 :** 
-2. 30 -2. 20 1 : * 
-2. 20 -2. 10 1 :* 
-2. 10 -2. 00 2 :** 
-2. 00 -1. 90 1 :* 
-1 . 90 -1. 80 4 : **** 
-1. 80 -1 . 70 6 :****** 
-1 . 70 -1 . 60 2 : ** 
-1. 60 -1. 50 0 
-1 . 50 -1. 40 3 : *** 
-1. 40 -1. 30 4 : **** 
-1. 30 -1. 20 3 : *** 
-1. 20 -1. 10 5 : ***** 
-1. 10 -1. 00 9 :********* 
-1. 00 -0. 90 6 : ****** 
-0. 90 -0. 80 4 : **** 
-0. 80 -0. 70 9 :********* 
-0. 70 -0. 60 5 :***** 
-0. 60 -0. 50 3 : *** 
-0. 50 -0. 40 12 :************ 
-0. 40 -0. 30 13 :************* 
-0. 30 -0. 20 15 :*************** 
-0. 20 -0. 10 16 =**************** 
-0. 10 -0. 00 30 :****************************** 
-0. 00 0 . 09 25 : ************************* 
0 . 09 0. 20 22 :********************** 
0 . 20 0 . 30 21 :********************* 
t). 30 0. 40 10 :********** 
0 . 40 0 . 50 13 :************* 
0. 50 0. 60 7 :******* 
0. 60 0 . 70 8 :******** 
0. 70 0. 80 6 :****** 
0 . 80 0. 90 6 :****** 
o. ·~o 0. 99 1 :* 
0. 99 1. 10 2 : ** 
1. 10 1. 20 7 : ******* 
1. 20 1. 30 4 : **** 
1. 30 1. 40 1 :* 
1. 40 1. so 3 : *** 
1. 50 1. 60 5 :***** 
1. 60 1. 70 1 :* 
1. 70 1. 80 2 : ** 
1. 80 1. 90 0 
1. 90 2. 00 2 : ** 
2. 00 2. 10 0 
2. 10 2. 20 3 : *** 
2. 20 7. 06 4 : **** 
DISTRIBUTION OF CHANGES IN GAP1 FROM SENSOR #2 TO SENSOR #7 
FROM TO 
NUMBER OF OBSERVATIONS = 352 
MEAN VALUE OF DATA = -0. 062 
MAXIMUM VALUE OBSERVED = 5. 835 
MINIMllM "VALUE OBSERVED = -3. 504 
VARIANCE OF DATA = 0. 880 
STANDARD DEVIATION OF DATA = 0. 938 
CHI-SQUARE ( 33 CLASSES> = 112. 609 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 
<EACH STAR = 1 OBSERVATIONS. > 
51 
-----------------------------------------------~-----------------------------
-3. 50 -2. 50 
-2. 50 -2. 40 
-2. 40 -2. 30 
-2. 30 -2. 20 
-2. 20 -2. 10 
-2. 10 -2. 00 
-2. 00 -1. 90 
-1 . 90 -1 . 80 
-1. 80 -1 . 70 
-1 . 70 -1. 60 
-1. 60 -1 . 50 
-1. 50 -1 . 40 
-1. 40 -1 . 30 
-1 . 30 -1. 20 
-1. 20 -1 . 10 
-1. 10 -1 . 00 
-1. 00 -0. 90 
-0. 90 -0. 80 
-0. 80 -0. 70 
-0. 70 -0. 60 
-0. 60 -0. 50 
-0. 50 -0. 40 
-0. 40 -0. 30 
-0. 30 -0. 20 
-0. 20 -0. 10 
-0. 10 -0. 00 
-0. 00 0 . 09 
0 . 051 0 . 20 
0. 20 0 . 30 
0. 30 0 . 40 
0. 40 0 . 50 
0. 50 0 . 60 
0 . 60 0 . 70 
0 . 70 0. 80 
0 . 80 0. 90 
0. 90 0. 99 
0. 99 1. 10 
1. 10 1. 20 
1. 20 1. 30 
1. 30 1. 40 
1. 40 1. 50 
1. 50 1. 60 
1 . 60 J. 70 
1. 70 1. 80 
1. 80 1. 90 
1. 90 2. 00 
2. 00 2 . 10 
2 . 10 2. 20 
2 . 20 2. 30 

































































































DISTRIBUTION OF CHANGES IN GAP, FROM SENSO~ #3 TO SENSOR #7 
FROM TO 
NUMBER OF OBSERVATIONS = 375 
MEAN VALUE OF DATA = -0. 085 
MAXIMUM VALUE OBSERVED - 4. 543 
MINIMUM - VALUE OBSERVED = -2. 946 
VARIANCE OF DATA = 0 . 636 
STANDARD DEVIATION OF DATA = 0 . 79:3 
CHI-SQUARE ( 30 CLASSES> = 93. 112 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 
<EACH STAR = 1 OBSERVATIONS. > 
52 
-----------------------------------------------------------------------------
-2. 95 -2. 50 2 : ** 
-2. 50 -2. 40 0 
-2. 40 -2. 30 0 
-2. 30 -2. 20 3 : *** 
-2. 20 -2. 10 1 :* 
-2. 10 -2. 00 2 : ** 
-2. 00 -1 . 90 2 : ** 
-1 . 90 -1 . 80 3 : *** 
-1 . 80 -1 . 70 3 : *** 
-1 . 70 -1. 60 3 : *** 
-1 . 60 -1 . 50 1 :* 
-1. 50 -1 . 40 1 :* 
-1 . 40 -1 . 30 3 : *** 
-1. 30 -1 . 20 7 :******* 
-1. 20 -1. 10 6 :****** 
-1. 10 -1 . 00 6 :****** 
-1. 00 -0. 90 9 :********* 
-0. 90 -0. 80 5 :***** 
-0. 80 -0. 70 7 :******* 
-0. 70 -0. 60 6 : ****** 
- 0. 60 -0. 50 10 : ********** 
-0. 50 -0. 40 11 : *********** 
- 0 . 40 -0. 30 17 : ***************** 
-0. 30 -0. 20 26 : ************************** 
-0. 20 -0. 10 31 : ******************************* 
-0. 10 - 0. 00 40 : **************************************** 
-0. 00 0 . 09 35 :*********************************** 
0 . 09 0. 20 25 :************************* 
0 . 20 0 . 30 20 : ******************** 
0. 30 0 . 40 14 :************** 
0 . 40 0. 50 11 : *********** 
0 . 50 0 . 60 11 : *********** 
0. 60 0 . 70 8 :******** 
0 . 70 0. 80 7 :******* 
0. 80 0 . 90 7 :******* 
0 . 90 0. 99 5 :***** 
0 . 99 1. 10 9 :********* 
1. 10 1. 20 3 : *** 
1. 20 1. 30 3 : *** 
1. 30 1. 40 3 :*** 
1. 40 1. 50 1 : * 
1. 50 1. 60 1 :* 
1. 60 1. 70 1 :* 
1. 70 1. 80 1 :* 
1. 80 1. 90 2 : ** 
1. 90 2. 00 1 :* 
2 . 00 2. 10 0 
2 . 10 2 . 20 0 
2 . 20 2 . 30 1 : * 
2. 30 4. 54 1 :* 







- 2 . 00 
-1. 9 0 
-1 . 80 
-1 . 70 
-1 . 6 0 
-1 . 50 
- 1 40 
-1 . 3 0 
- 1. 20 
- 1. 10 
-1 . 00 
- 0 . 90 
- 0. 80 
- 0 . 70 
-0. 6 0 
-0 . 50 
- 0 . 40 
-0. 3 0 
-0. 2 0 
- 0 . 10 
- 0 . 0 0 
0 . 09 
0 . 20 
0 . 3 0 
0 . 4 0 
0 . 5 0 
0. 60 






1. 3 0 







2 . 10 









-1 . 80 
-1 . 70 
- 1. 60 
-1 . 50 
- 1. 40 
-1. 30 










- 0 . 20 
-0. 10 
-0. 00 
0 . 09 
0 . 20 
0 . 30 
0 . 40 
0 . 50 










1. 6 0 
1. 70 




2 . 20 
2 . 30 
3 . 28 
NUMBER OF OBSERVATIONS = ~2 
MEAN VALUE OF DATA = 
MAXIMUM VALUE OBSERVED = 
MIN lMUM -vALUE OBSERVED = 
VARIANCE OF DATA = 
STANDARD DEVIATION OF DATA = 
CHI-SQUARE < 25 CLASSES > = 
FREQ 




1 : * 
0 
0 
2 : ** 
F R E Q U E N C Y 
<EACH STAR = 1 
5 :***** 
2 : ** 
2 : ** 
3 : *** 




9 : ********* 
11 : *********** 
8 : ******** 
9 :********* 
11 : *********** 
26 :************************ 
33 :************************•*~~~~ 
33 : ***********************~444~~~ 
,, -rr ti 
56 : *************************~~HH~~~~~~~~~~~~~**** 
29 : ************************ ... 64-1&-110-
32 :***********************• . . ~~~ 
16 :**************** 




















1 : * 
5J33 
DISTRIBUTION OF CHANGES IN GAP, FROM SENSOR #5 TO SENSOR #7 
FROM . TO 
NUMBER OF OBSERVATIONS = 
MEAN VALUE OF DATA = 
MAXIMUM VALUE OBSERVED = 
MINiflUM~ALUE OBSERVED = 
VARIANCE OF DATA = 
STANDARD DEVIATION OF DATA = 









F R E Q U E N C Y D I S T R I B U T I 0 N 
(EACH STAR = 2 OBSERVATIONS. ) 
54 
--------------------------------------------~--------------------------------
-1 84 -1. 80 1 
-1 . 80 -1. 70 I) 
-1. 70 -1. 60 0 
-1 60 -1 . 50 1 
-1 . 50 -1. 40 3 : * 
-1 . 40 -1 . 30 0 
-1 . 30 -1. 20 2 :* 
-1. 20 -1. 10 2 :* 
-1. 10 -1. 00 4 : ** 
-1. 00 -0. 90 3 :* 
-0. 90 -0. 80 5 : ** 
-0. 80 -0. 70 6 : *** 
-0. 70 -0. 60 12 : ****** 
-0. 60 -0. 50 10 : ***** 
-0. 50 -0. 40 14 :******* 
-0. 40 -0. 30 15 :******* 
-0. 30 -0. 20 26 :************* 
-0. 20 -0. 10 55 : *************************** 
-0. 10 -0. 00 52 :************************** 
-0. 00 0 . 09 62 :******************************* 
0 . 09 0. 20 53 :************************** 
0 . 20 0. 30 37 :****************** 
0. 30 0. 40 19 :********* 
0. 40 0 . 50 19 :********* 
0. 50 0 . 60 12 :****** 
0. 60 0. 70 3 :* 
0. 70 0 . 80 6 : *** 
0. 80 0. 90 5 : ** 
0. '7'0 0. 99 3 : * 
0 . 99 1. 10 1 
1. 10 1. 20 0 
1. 20 1. 30 4 : ** 
1. 30 1. 40 0 
1. 40 1. 50 0 
1. 50 1. 60 0 
1. 60 1. 70 1 
1. 70 1. 80 0 
1. 80 1. '7'0 0 
1. 90 2. 00 0 
2. 00 . ..., Jt.., 10 0 
2. 10 2 . 20 0 
2. 20 2. 30 1 
2 . 30 2. 43 1 
DISTRIBUTION OF CHANGES IN GAP, FROM SENSOR #6 TO SENSOR #7 
FROM TO 
NUMBER OF OBSERVATIONS == 485 
MEAN VALUE OF DATA = -0. 017 
MAX I MUM _.VALU~ OBSERVED = 1. 246 
MIN!MLIM VALUE OBSERVED == -0. 962 
VARIANCE OF DATA = o. oe.4 
STANDARD DEVIATION OF DATA = 0. 252 
CHI-SQUARE ( 21 CLASSES> = 71. 891 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 
(EACH STAR == 2 OBSERVATIONS. ) 
55 
------------~----------------------------------------------------------------
-0. 96 -0. 95 1 
-0. 95 -0. 90 0 
-0. 90 -0. :35 1 
-0. 85 -0. 80 0 
-0. 80 -0. 75 2 :* 
-0. 75 -0. 70 1 
-0. 70 -0. 65 2 :* 
-0. 65 -0. 60 3 :* 
-0. 60 -0. 55 2 :* 
-0. 55 -0. 50 4 : ** 
-0. 50 -0. 45 5 :** 
-0 45 -0. 40 11 : ***** 
-0. 40 -0. 35 9 :**** 
-0. 35 -0. 30 13 :****** 
-o. :3o -0. 25 15 :******* 
-0. 25 -0. 20 16 :******** 
-0. 20 -0. 15 18 :********* 
-0. 15 -0. 10 42 : ********************* 
-o. 10 -0. 05 47 :*********************** 
-0. 05 -0. 00 60 :****************************** 
-0. 00 0. 05 60 :****************************** 
0. 05 0 . 09 46 :*********************** 
0 . 09 0 . 15 43 :********************* 
0. 15 0. 20 24 :************ 
0 . 20 0 . 25 16 : ******** 
0 . 25 0. 30 12 : ****** 
0 . 30 0 . :35 9 : **** 
0 . 35 0. 40 6 : *** 
0 40 0. 45 2 :* 
0 . 45 0. 50 2 : * 
0. 50 0. 55 3 :* 
0. 55 0. 60 0 
0. 60 0. 65 2 :* 
0. 65 0 . 70 0 
0 . 70 0 . 75 2 :* 
0 . 75 0 . 80 1 
0. 80 0. 85 1 
0 . 85 0. 90 1 
0. 90 0 . 95 0 
0 . 95 0. 99 0 
0. 99 1. 05 0 
1. 05 1. 10 1 
1. 10 1. 15 1 
1. 15 1. 25 1 
APPENDIX E 
DISTRIBUTIONS OF CHANGE IN GAP ARRIVAL TIME 
57 
SUMMARY OF CHANGES IN ETA 
1-7 2-7 3-7 4-7 5 - 7 6-7 
NSMPL = - ·- -415 434 446 452 4BO 499 
MEAN = -0. 006 -0. 371 -0. 512 -0. 150 0 . 229 0 . 056 
MAX = 3 . 974 1. 907 1. 553 2 . 349 1. 166 0 . 3 '?2 
MIN = -6. 627 -4. 590 -2. 499 -1. 33~: -0. 704 -0. 491 
VARIANCE = 0 . 877 0. 530 0. 253 0. 117 0. 028 0 . 005 
STD DEV = 0. 936 0 . 728 0 . 503 0. 341 0 . 168 0. 071 
CHI-SQR = 85. 944 63. 082 49. 350 66. 811 103. 759 110. E:95 
# OF CLASSES 35 29 37 27 33 ~·~ ..:...• 
DISTRIBUTION OF CHANGES IN ETA1 FROM SENSOR #1 TO SENSOR #7 
FROM TO 
-6. 63 -2. 50 
-2. 50 -2. 40 
-2. 40 -2. 30 
-2. 30 -2. 20 
-2. 20 -2. 10 
-2. 10 -2. 00 
-2. 00 -1. 90 
-1. 90 -1. 80 
-1. 80 -1 . 70 
-1 . 70 -1 . 60 
-1 . 60 -1 . 50 
-1 . 50 -1. 40 
-1 . 40 -1 . 30 
-1. 30 -1 . 20 
-1 . 20 -1. 10 
-1. 10 -1. 00 
-1 . 00 -0. 90 
-0. 90 -0. 80 
-0. 80 -0. 70 
-0. 70 -0. 60 
-0. 60 -0. 50 
-0. 50 -0. 40 
-0. 40 -0. 30 
-0. 30 -0. 20 
-0 20 -0. 10 
- 0. 10 -0. 00 
-0. 00 0 . 09 
0. 09 0 . 20 
0. 20 0. 30 
0 . 30 0. 40 
0. 40 0 . 50 
0 . 50 0. 60 
0 . 60 0. 70 
0. 70 0. 80 
0 . 80 0. 90 
0. 90 o. 99 
0. 99 1. 10 
1. 10 1. 20 
1. 20 1. :30 
1. 30 1. 40 
1. 40 1. 50 
1. so 1. 60 
1. 60 1. 70 
1. 70 1. 80 
1. 80 1. 90 
1. S'10 2. 00 
2. 00 2. 10 
2 . 10 2. 20 
2 . 20 2 . 30 
2. 30 3. 97 
NUMBER OF OBSERVATIONS = 415 
MEAN VALUE OF DATA = -0. 006 
MAXIMUM VALUE OBSERVED = 3. 974 
MINIMUM ~ALUE OBSERVED = -6. 627 
VARIANCE OF DATA :::: 0. 877 
STANDARD DEVIATION OF DATA = 0. '?36 
CHI-SQUARE ( 35 CLASSES> = 85. 944 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 
< EACH STAR = 1 OBSERVATIONS. > 








3 : *** 
4 :**** 
1 :* 
4 : **** 
3 : *** 
...., 
.:.. : ** 
5 : ***** 
5 :***** 






















4 : **** 
4 : **** 
7 :******* 




4 : **** 
1 :* 
1 :* 
3 : *** 
6 : ****** 
58 
DISTRIBUTION OF CHANGES IN ETA, FROM SENSOR 12 TO SENSOR #7 
FROM TO 
-4. 59 -2. 80 
-2. 80 -2. 70 
-2. 70 -2. 60 
-2. 60 -2. 50 
-2. 50 -2. 40 
-2. 40 -2. 30 
-2. 30 -2. 20 
-2. 20 -2. 10 
-2. 10 -2. 00 
-2. 00 -1 . 90 
-1 . 90 ·-1 . 80 
-1 . 80 -1. 70 
-1 . 70 -1. 60 
-1. 60 -1. 50 
-1 . 50 -1 . 40 
-1. 40 -1 . 30 
-1 . 30 -1 . 20 
-1 . 20 -1. 10 
-1. 10 -1 . 00 
-1 . 00 -0. 90 
-0. 90 -0. 80 
-0. 80 -0. 70 
-0. 70 -0. 60 
-0. 60 -0. 50 
- 0. 50 -0. 40 
-0. 40 -0. 30 
-0. ::::o -0. 20 
-0. 20 -0. 10 
-0. 10 -0. 00 
-0. 00 0 . 09 
0 . 09 0 . 20 
0. 20 0 . 30 
0 . 30 0 . 40 
0. 40 0. 50 
0 . 50 0 . 60 
0 . 60 0. 70 
0 . 70 0 . 80 
0 . 80 0. 90 
0 . 90 0 . 99 
0 . 99 1. 10 
1. 10 1. 20 
1. 20 1. 30 
1. 30 1. 40 
1. 40 1. 50 
1. 50 1. 60 
l .. 60 1. 70 
1. 70 1. 80 
1. 80 1. 90 
1. 90 1. 91 
NUMBER OF OBSERVATIONS = 434 
MEAN VALUE OF DATA = -0. 371 
MAXIMUM VALUE OBSERVED ::r 1. 907 
MINIMUM - VALUE OBSERVED ::: -4. 590 
VARIANCE OF DATA = 0. 530 
STANDARD DEVIATION OF DATA = 0 . 728 



















































F R E Q U E N C Y D I S T R I B U T I 0 N 








































DISTRIBUTION OF CHANGES IN ETA, FROM SENSOR #3 TO SENSOR #7 
FROM TO 
NUMBER OF OBSERVATIONS = 446 
MEAN VALUE OF DATA = -0. 512 
MAXIMUM ~ALUE OBSERVED = 1. 553 
MINIMUM VALUE OBSERVED = -2. 499 
VARIANCE OF DATA = 0. 253 
STANDARD DEVIATION OF DATA = 0. 503 
CHI-SQUARE ( 37 CLASSES> = 49. 350 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 
< EACH STAR = 1 OBSERVATIONS. > 
60 
-----------------------------------------------------------------------------
-2. 50 -1 . 75 5 :***** 
-1 . 75 -1. 70 2 : ** 
-1. 70 -1. 65 1 :* 
-1 . 65 -1. 60 4 :**** 
-1. 60 -1. 55 2 : ** 
-1. 55 -1. 50 3 : *** 
-1 . 50 -1 . 45 4 : **** 
-1. 45 -1. 40 3 : *** 
-1. 40 -1. 35 2 : ** 
-1 . 35 -1. 30 7 :******* 
-1. 30 -1. 25 3 : *** 
-1. 25 -1. 20 2 : ** 
-1. 20 -1. 15 0 
-1. 15 -1. 10 6 : ****** 
-1. 10 -1 . 05 6 :****** 
-1. 05 -1. 00 12 :************ 
-1 . 00 -0. 95 11 :*********** 
-0. 95 -0. 90 11 :*********** 
-0. 90 -0. 85 11 :*********** 
-0. 85 -0. 80 9 :********* 
-0. 80 -0. 75 16 :**************** 
-0. 75 -0. 70 16 :**************** 
-0. 70 -0. 65 10 :********** 
-0. 65 -0. 60 23 :*********************** 
-0. 60 -0. 55 25 :************************* 
-0. 55 -0. 50 32 :******************************** 
-0. 50 -0. 45 2.-. ...:• :*********************** 
-0. 45 -0. 40 20 :******************** 
-0. 40 -0. 35 23 :*********************** 
-0 35 -0. 30 17 :***************** 
-0. 30 -0. 25 17 :***************** 
-0. 25 -0. 20 14 :************** 
-0 20 -0. 15 10 :********** 
-0. 15 -0. 10 15 :*************** 
-0. 10 -0. 05 15 :*************** 
·-0. 05 -0. 00 8 :******** 
-0. 00 0. 05 10 : ********** 
0. 05 0 . 09 6 :-It****~· 
0. 09 0. 15 6 :****** 
0. 15 0. 20 7 :******* 
0. 20 0. 25 6 :****** 
0 . 25 0. 30 5 : ***** 
0 . 30 0. :35 3 : *** 
0. 35 0. 40 1 :* 
(), 40 0. 45 1 :* 
0. 45 0. 50 2 : ** 
0. 50 0. 55 3 : *** 
0. 55 0. 60 0 
0. 60 0. 65 2 : ** 
0. 65 1. 55 6 :****** 
DISTRIBUTION OF CHANGES IN ETA, FROM SENSOR #4 TO SENSOR #7 
FROM TO 
NUMBER OF OBSERVATIONS = 452 
MEAN VALUE OF DATA = -0. 150 
MAXIMUM VALUE OBSERVED = 2. 349 
MINIMUK QALUE OBSERVED = -1. 333 
VARIANCE OF OATA = 0. 117 
STANDARD DEVIATION OF DATA = 0. 341 
CHI-SQUARE ( 27 CLASSES> = 66. 811 
FREQ 
F R E Q U E N C Y D I S T R I B U T I 0 N 
<EACH STAR = 1 OBSERVATIONS. ) 
61 
-------------------------------------~---------------------------------------
-1. 33 -1. 30 
-1. 30 -1. 25 
-1. 25 -1 . 20 
-1. 20 -1 . 15 
-1. 15 -1. 10 
-1. 10 -1. 05 
-1. 05 -1. 00 
-1 . 00 -0. 95 
-0. 95 -0. 90 
-0. 90 -0. 85 
-0. 85 -0. 80 
-0. 80 -0. 75 
-0. 75 -0. 70 
-0. 70 -0. 65 
-0. 65 -0. 60 
-0. 60 -0. 55 
-0. 55 -0. 50 
-0. 50 -0. 45 
-0. 45 -0. 40 
-0. 40 -0. 35 
-0. 35 -0. :30 
-0. 30 -0. 25 
-0. 25 -0. 20 
-0. 20 -0. 15 
-0. 15 -0. 10 
-o 10 -0. 05 
-0. 05 -0. 00 
-0. 00 0. 05 
0. 05 0. 09 
0. 09 0. 15 
0. 15 0. 20 
0 . 20 0. 25 
0. 25 0. 30 
0 30 0. 35 
0. 35 0. 40 
0. 40 0. 45 
0 . 45 0 . 50 
0. 50 0. 55 
0. 55 0. 60 
0. 60 0. 65 
0. 65 0 . 70 
0. 70 0. 75 
0. 75 0. 80 
0. 80 0. 85 
0 . 85 0. 90 
0. 90 0. 95 
0. 95 0. 99 
0. 99 1. 05 
























































































DISTRIBUTION OF CHANGES IN ETA1 FROM SENSOR #5 TO SENSOR #7 
FROM TO 
-0. 70 -0. 26 
-0. 26 -0. 24 
-0. 24 -0. 22 
-0. 22 -0. 20 
-0. 20 -0. 18 
-0. 18 -0. 16 
-0. 16 -0. 14 
-0. 14 -0. 12 
-0. 12 -0. 10 
-0. 10 -o. os 
-0. 08 -0. 06 
-0. 06 -0. 04 
-0. 04 -0. 02 
-0. 02 -0. 00 
-0. 00 0 . 02 
0 . 02 0. 04 
0. 04 0. 06 
0. 06 0. 08 
0. 08 0. 09 
0. 09 0 . 12 
0. 12 0. 14 
0. 14 0. 16 
0. 16 0. 18 
0. 18 0. 20 
0 . 20 0. 22 
0 . 22 0. 24 
0. 24 0. 26 
0. 26 0. :L8 
0. 28 0 . 30 
0 . 30 0. 32 
0. 32 0. 34 
0. :34 0. 36 
0. 36 0. 38 
o. ·-:;s 0. 40 
0 . 40 0. 42 
0. 42 0. 44 
0. 44 0. 46 
0. 46 0. 48 
0. 48 0. 50 
0. 50 0. 52 
0. 52 0 . 54 
0. 54 0 . 56 
G. 56 0. 58 
0. 58 0. 60 
0. 60 0. 62 
0. 62 0. 64 
0. 64 0. 66 
0. 66 0. 68 
0. 68 0. 70 
0 . 70 1. 17 
NUMBER OF OBSERVATIONS == 480 
MEAN VALUE OF DATA = 0. 229 
MAXIMUM VALUE OBSERVED == 1. 166 
MINIM~ ~ALUE OBSERVED = -0. 704 
VARIANCE OF DATA = 0. 028 
STANDARD DEVIATION OF DATA :::: 0. 168 
























































F R E Q U E N C Y D I S T R I B U T I 0 N 







































DISTRIBUTION OF CHANGES IN ETA, FROM SENSOR #6 TO SENSOR #7 
FROM TO 
NUMBER OF OBSERVATIONS = 
MEAN VALUE OF DATA = 
MAXIMUM VALUE OBSERVED = 
MINIMUM ~ALUE OBSERVED = 
VARIANCE OF DATA = 
STANDARD DEVIATION OF DATA = 
CHI-SQUARE < 29 CLASSES> = 
499 
0 . 056 
0 . 392 
-0. 4 ·91 
0 . 005 
0. 071 
110. 8 ·95 
FREG! 
F R E Q U E N C V D I S T R I B U T I 0 N 
<EACH STAR = 1 OBSERV,ATIONS. > 
.63 
------------------------------------~---------~-~-~-----~---~--~------~------
-0. 49 -0. 19 
-0. 19 -0. 18 
-0. 18 -0. 17 
-0. 17 -0. 16 
-0. 16 -0. 15 
- 0 . 15 -0. 14 
- 0. 14 -0. 13 
-0. 13 -. 0 12 
- 0 . 12 -0. 11 
-0 11 -0. 10 
- 0 . 10 -0. 09 
-.0. 09 -0. 08 
-0. 08 -0. 07 
- 0 . 07 -0. 06 
-0. 06 -0. 05 
-0. 05 -0. 04 
-0. 04 -0. 03 
-0. 03 -0. 02 
- .o. 02 -0. 01 
- 0 . 01 -0.00 
-0. 00 0 . 00 
0 . 00 0 . 02 
0 . 02 tO. 03 
0. 03 0 . 04 
'0. 04 0 . 05 
0 . 05 0. 06 
0. 06 0 . 07 
0. 07 0 . 08 
(l) . 08 0 . 0'9 
0 . 09 0 . 09 
0 . 09 0. 11 
0 . ll 0. 1 2 
0 . 12 0. i3 
0. 1:3 0. !14 
14 0. 15 
0. 15 0. 16 
0. 16 0. 17 
<J. !1.7 0. 18 
\0 . 18 0. 19 
.o. 19 0. 20 
0.2t0 0. 21 
0. 21 G>. 22 
0. 2 2 0. 23 
0 . 23 0. 24 
0. 24 0. 25 
0. 25 ,o. 26 
0. 26 0. 27 
0. 27 0. 28 
0 . 28 0. 29 




























































































MODEL # 1 
ALL GAPS OBSERVED AT DECISION DETECTOR 
NUMBER or: ·-RJ:'MP VEHICLES RELEASED = 480 
NUMBER bF FAILURES TO INTERCEPT GAP = 60 
PERCENTAGE OF ACTUAL GAPS AVAILABLE TO RAMP VEHICLE = 71. 857 
SAME GAPS AT DECISION DETECTOR AND MERGE POINT 
NUMBER OF RAMP VEHICLES RELEASED = 375 
NUMBER OF FAILURES TO INTERCEPT GAP = 46 
PERCENTAGE OF ACTUAL GAPS AVAILABLE TO RAMP VEHICLE = 71. 477 
MODEL # 2 
ALL GAPS OBSERVED AT . DECISION DETECTOR 
NUMBER OF RAMP VEHICLES RELEASED = 480 
NUMBER OF FAILURES TO INTERCEPT GAP = 63 
PERCENTAGE OF ACTUAL GAPS AVAILABLE TO RAMP VEHICLE = 72. 403 
SAME GAPS AT DECISION DETECTOR AND MERGE POINT 
NUMBER OF RAMP VEHICLES RELEASED = 375 
NUMBER OF FAILURES TO INTERCEPT GAP = 50 
PERCENTAGE OF ACTUAL GAPS AVAILABLE TO RAMP VEHICLE = 72. 105 
MODEL # 3 
ALL GAPS OBSERVED AT DECISION DETECTOR 
NUMBER OF RAMP VEHICLES RELEASED = 480 
NUMBER OF FAILURES TO INTERCEPT GAP = 126 
PERCENTAGE OF ACTUAL GAPS AVAILABLE TO RAMP VEHICLE = 46. 565 
SAME GAPS AT DECISION DETECTOR AND MERGE POINT 
NUMBER OF RAMP VEHICLES RELEASED = 375 
NUMBER OF FAILURES TO INTERCEPT GAP = 103 
PERCENTAGE OF ACTUAL GAPS AVAILABLE TO RAMP VEHICLE = 44. 022 
MODEL # 4 
ALL GAPS OBSERVED AT DECISION DETECTOR 
NUMBER OF RAMP VEHICLES RELEASED = 480 
NUMBER OF FAILURES TO INTERCEPT GAP = 103 
PERCENTAGE OF ACTUAL GAPS AVAILABLE TO RAMP VEHICLE = 61 . 421 
SAME GAPS AT DECISION DETECTOR AND MERGE POINT 
NUMBER OF RAMP VEHICLES RELEASED = 375 
NUMBER OF FAILURES TO INTERCEPT GAP = 76 
PERCENTAGE OF ACTUAL GAPS AVAILABLE TO RAMP VEHICLE = 63. 242 
MODEL 1 
DISTRIBUTION OF PERCENTAGE OF ACTUAL GAP AVAILABLE TO RAMP VEHICLE 
FROM TO 
0. 0 2. 0 
2 . 0 4. 0 
4. 0 6 . 0 
6. 0 8. 0 
8 . 0 10. 0 
10. 0 12. 0 
12. 0 14. 0 
14. 0 16. 0 
16. 0 18. 0 
18. 0 20. 0 
20. 0 22. 0 
22. 0 24. 0 
24. 0 26. 0 
26. 0 28. 0 
28. 0 30. 0 
3 0 . 0 32. 0 
32. 0 34. 0 
34. 0 36. 0 
36. 0 38. 0 
38. 0 40. 0 
40 0 42. 0 
4 2. 0 44. 0 
44. 0 46. 0 
46. 0 48. 0 
48. 0 50. 0 
5 0. 0 52. 0 
52. 0 54. 0 
5 4. 0 56. 0 
5 6 . 0 58. 0 
58. 0 60. 0 
60. 0 62. 0 
62. 0 64. 0 
6 4. 0 66. 0 
66. 0 68. 0 
68. 0 70. 0 
70. 0 72. 0 
72. 0 74. 0 
74. 0 76. 0 
76. 0 78. 0 
78. 0 80. 0 
8 0. 0 82. 0 
8 2. 0 84. 0 
84. 0 86. 0 
86. 0 88. 0 
88. 0 90. 0 
90. 0 92. 0 
9 2. 0 94. 0 
94. 0 96. 0 
96. 0 98. 0 
98. 0 100. 0 
NUMBER OF OBSERVATIONS = 480 
MEAN VALUE OF DATA = 58. 63 1 
MAXiMUM- VALUE OBSERVED = 99. 985 
MINIMUM VALUE OBSERVED = 0 . 000 
VARIANCE OF DATA = 116 1. /:..66 
STANDARD DEVIATION OF DATA = 3 4 . 083 
FREQ 
F R E Q U E N C Y 0 I S T R I B U T I 0 N 
<EACH STAR = 2 OBSERVAT IONS. > 
66 :********************************* 
5 : ** 




8 : **** 
7 :*** 
4 : ** 
5 : ** 
4 : ** 
1 
1 
5 . : ** 
3 : * 
6 : *** 
5 : ** 
6 : *** 
4 : ** 
5 : ** 
12 =****** 
6 : *** 
4 : ** 
3 : * 
4 : ** 
3 :* 
5 : ** 
9 : **** 
4 : ** 
7 : *** 
8 : **** 
6 : *** 
8 : **** 
4 : ** 
9 =**** 
15 :******* 
11 : ***** 
9 : **** 
10 : ***** 
5 : ** 
19 : ********* 
15 : ******* 
17 : ******** 
23 :*********** 
?'> 





10 : ***** 
66 
MODEL 2 
DISTRIBUTION OF PERCENTAGE OF ACTUAL GAP AVAILABLE 
FROM TO 
0. 0 2. 0 
2. 0 4. 0 
4. 0 6. 0 
6. 0 8. 0 
8. 0 10. 0 
10. 0 12. 0 
12. 0 14. 0 
14. 0 16. 0 
16. 0 18. 0 
18. 0 20. 0 
20. 0 22. 0 
22. 0 24. 0 
24. 0 26. 0 
26. 0 28. 0 
28. 0 30. 0 
30. 0 32. 0 
32. 0 34. 0 
34. 0 36. 0 
36. 0 38. 0 
38. 0 40. 0 
40. () 42. 0 
42. 0 44. 0 
44. 0 46. 0 
46. 0 48. 0 
48. 0 50. 0 
50. 0 52. 0 
52. 0 54. 0 
54. 0 56. 0 
56. 0 58. 0 
58. 0 60. 0 
60. 0 62. 0 
62. 0 64. 0 
64. 0 66. 0 
66. 0 68. 0 
68. 0 70. 0 
70. 0 72. 0 
72. 0 74. 0 
74. 0 76. 0 
76. 0 78. 0 
7o. o 80. 0 
eo. o 82. 0 
82. 0 84. 0 
84. 0 86. 0 
:36. 0 88. 0 
88. 0 90. 0 
90. 0 92. 0 
92. 0 94. 0 
94. 0 96. 0 
96. 0 98. 0 
98. 0 100. 0 
NUMBER OF OBSERVATIONS = 480 
MEA~ VALUE OF DATA = 56. 324 
MAXIMUM VALUE OBSERVED = 99. 827 
MINIMUM VALUE OBSERVED = 0. 000 
VARIANCE OF DATA = 1124. 223 
STANDARD DEVIATION OF DATA = 33. 529 
FREQ 
F R E Q U E N C Y D I S T R I B U 
(EACH STAR = 2 OBSERVATIONS. ) 
65 :******************************** 
4 : ** 
4 : ** 
3 :* 
2 :* 
8 : **** 
8 : **** 
4 : ** 
C' 
.J : ** 
5 : ** 
4 : ** 
4 : ** 
9 : **** 
3 :* 
3 :* 
4 : ** 
2 =* 
2 :* 
7 : *** 1 
9 :**** 
5 : ** 
4 : ** 
6 : *** 
7 : *** 
6 : *** 
2 :* 
7 : *** 
13 =****** 
6 : *** 
2 :* 
6 : *** 
13 :****** 
12 =****** 
10 : ***** 
5 : ** 
10 : ***** 
14 :******* 










10 : ***** 
11 : ***** 
MODEL 3 
DISTRIBUTION OF PERCENTAGE OF ACTUAL GAP AVAILABLE TO RAMP VEHICLE 
FROM TO 
0 . 0 2 . 0 
2 . 0 · 4 . 0 
4 . 0 6. 0 
6. 0 8 . 0 
8. 0 10. 0 
10. 0 12. 0 
1? 
-· 
0 14. 0 
14. 0 16. 0 
16. 0 18. 0 
18. 0 20. 0 
20. 0 2 2 . 0 
22. 0 2 4 . 0 
24. 0 26. 0 
26. 0 28. 0 
28. 0 30. 0 
30. 0 3 2 . 0 
'J '/ Q - . 0 3 4. 0 
34. 0 3 6 . 0 
36. 0 38. 0 
~:8. 0 40. 0 
40. 0 42. 0 
4 2. 0 44. 0 
44. 0 46. 0 
46. 0 48. 0 
48. 0 50. 0 
5 0 . 0 5 2. 0 
52. c 5 4 . 0 
54. 0 56. 0 
56. 0 58. 0 
58. ( 60. 0 
6 0 . -, 6.-, 0 J "'- · 
t .2. 0 64. 0 
64. I) 61-. 0 
(j/:.., 0 68. 0 
6 :3. 0 7 0 . 0 
70. 0 72. 0 
7·-;,· 0 7 4. 0 
74. 0 7 6. 0 
7 6 . 0 7 8 . 0 
? ·-· ·~ . 0 :30. 0 
!30. () 82. 0 
. -.. -; 
•J .... . 0 84 . 0 
8 4 . 0 8 6. 0 
8 6. 0 88. 0 
8 8 . 0 90. 0 
90. 0 92. 0 
';:i 2. 0 94. 0 
9 4 . 0 96. 0 
''i'6 . 0 98. 0 
9 8. 0 100. 0 
NUMBER OF OBSERVATIONS = 480 
MEA~ _VAbUE OF DATA = 44. 230 
1"1AX IMUM VALUE OBSERVED = 99. 998 
MINIMUM VALUE OBSERVED = 0 . 000 
VARIANCE OF DATA = 1t:.69. 218 
STANDARD DEVIATION OF DATA = 40. 85(:. 































































































DISTRIBUTION OF PERCENTAGE OF ACTUAL GAP AVAILABLE TO RAMP VEHICLE 
FROM TO 
0. 0 2. 0 
2. 0 4. 0 
4. 0 6. 0 
6. 0 8. 0 
8. 0 10. 0 
10. 0 12. 0 
12. 0 14. 0 
14. 0 16. 0 
16. 0 18. 0 
18. 0 20. 0 
20. 0 22. 0 
22. 0 24. 0 
24. 0 26. 0 
26. 0 28. 0 
28. 0 :30. 0 
30. 0 32. 0 
32. 0 34. 0 
34. 0 36. 0 
::::6. 0 :38. 0 
38. 0 40. 0 
40. 0 42. 0 
42. 0 44. 0 
44. 0 46. 0 
46. 0 48. 0 
48. 0 50. 0 
50. 0 52. 0 
52. 0 54. 0 
54. 0 56. 0 
56. 0 58. 0 
58. 0 60. 0 
6 0. 0 62. 0 
6"'' "'-· 0 64. 0 
64. 0 66. 0 
66. 0 68. 0 
68. 0 70. 0 
70. 0 72. 0 
72. 0 74. 0 
74. 0 76. 0 
76. 0 78. 0 
78. 0 80. 0 
80. 0 82. 0 
82. 0 84. 0 
EA. 0 86. 0 
86. () 88. 0 
88. 0 90. 0 
90. 0 92. 0 
';i/2. 0 94. 0 
94. 0 96. 0 
96. () 9·-· . 0. 0 
98. 0 100. 0 
NUMBER OF OBSERVATIONS = 480 
MEAN VALUE OF DATA == 53. 606 
MAX I MUM ·· \TALUE OBSERVED = 99. 943 
MINIMUM VALLIE OBSERVED = 0. 000 
VARIANCE OF DATA = 1501. 746 
STANDARD DEVIATION OF DATA = 38. 752 
FREQ 
F R E Q U E N C Y 0 I S T R I B U T I 0 N 
<EACH STAR = 2 OBSERVATIONS. > 
112 :*************************************************** 
4 : ** 
6 : *** 
5 : ** 
6 : *** 
4 : ** 
5 : ** 
0 
6 : *** 
2 :* 





6 : *** 
2 :* 
2 :* 
4 : ** 






4 : ** 
6 : *** 
1:' 
.J : ** 
4 : ** 
2 :* 
9 : **** 
6 : *** 
7 : *** 
5 : ** 
6 : *** 
4 : ** 
6 : *** 
8 :**** 
10 : ***** 
3 :* 




13 : ****** 
11 : ***** 
2:3 :*********** 
29 :************** 






EXAMPLE OF MODEL 1 DATA 
71 
START OF END OF RAMP VEH SIZE SIZE PERCENT SAME EXP INT 
GAP GAP ARRIVE ACT GAP REL GAP REL/ACT GAP? GAP GAP 
85. 860 86. 919 86. 544 1. 059 0 . 375 35 41 YES 21 21 
87. 166 95. 724 87. 944 8. 558 7. 781 90. 91 YES 24 24 
95. 982 102. 481 - . - 96. 482 6. 499 6. 000 92. 31 YES 25 25 
102. 756 110. 722 102. 918 7. 966 7 . 804 97. 96 YES 26 26 
111 . 004 113. 586 111. 278 2. 582 2. 309 89. 41 YES 28 28 
113.846 117. 137 114. 172 3. 291 2. 964 90. 09 YES ':>'F 
·-·4- 32 
117. ~:98 118. 638 117. 722 1. 240 0. 916 73. 87 YES 33 'J':' ·.J-..J 
118. 844 121. 731 119. 242 2. 887 2. 489 86. 22 YES 34 34 
121. 942 126. 294 122. 476 4. 352 3. 818 87. 73 YES 35 35 
126. 538 127. 669 126. 890 1. 131 0. 779 68. 89 YES 36 36 
127. 966 129. 301 128. 610 1. 335 0. 691 51. 77 YES 37 37 
129. 602 133. 187 130. 052 3 . 585 3. 135 87. 46 YES 38 38 
133. 456 134. 378 134. 234 0. 922 0. 144 15. 64 YES 39 39 
134. 664 145. 289 134. 937 10. 625 10. 351 97. 43 YES 40 40 
145. 566 147. 809 146. 090 2. 243 1. 719 76. 63 NO 41 41 
150. 516 151. 446 150. 806 0 . 930 0 . 640 68. 82 YES 42 42 
151 . 760 161. 041 152. 374 9. 281 8 . 667 93. 38 NO 43 4:3 
151. 760 161. 041 152. 682 9. 281 8. 359 90. 06 NO 44 43 
163. 250 168. 301 163. 546 5. 051 4. 754 94. 13 NO 46 47 
163. 250 168. 301 164. 598 5. 051 3. 703 ! 73. 31 YES 47 47 
168. 602 169. 506 169. 19,4 0. 904 0. 312 34. 48 YES 50 50 
169. 790 171. 050 170. 694 1. 260 0. 356 28. 25 YES 51 51 
171. :354 172. 256 171. 984 0. 902 0. 272 30. 14 YES 52 s·.., L 
172. 542 173. 588 173. 538 1. 046 0. 050 4. 78 YES 54 54 
176. 404 177. 185 176. 726 0. 781 0. 459 58. 83 NO 55 58 
177. 498 178. 274 177. 942 0. 776 0 . 332 42. 77 YES 56 56 
178. 5 :32 179. 666 178. 316 1. 134 0 . 000 0. 00 NO 57 0 
176. 404 177. 185 176. 928 0 . 781 0 . 257 32. 89 YES 58 58 
180. 044 181. 437 180. 558 1. 393 0 . 879 63. 11 YES 59 59 
173. 864 174. 941 174. 574 1. 077 0. 367 34. 08 YES 60 60 
18 1. 752 182. 400 18 1. 660 0. 648 0 . 000 0 . 00 NO ~.1 0 
18 1. 752 182. 400 182. 194 0 . 648 0 . 206 :31. 75 NO 62 61 
18 2 . 710 183. 790 183. 638 1. 080 0. 152 14. 11 NO 63 62 
184. 158 185. 602 184. 908 1. 444 0. 693 48. 03 NO 64 6 ..... .,:1 
188. 368 201. 740 188. 174 13. 372 0. 000 0 . 00 NO 66 0 
202. 032 204. 456 20 1. 994 2. 424 0. 000 0 . 00 NO 69 0 
209 . 936 210. 769 210. 652 0. 833 0 . 117 14. 09 YES 70 70 
211. 190 212. 501 212. 330 1. 311 0 . 171 13. 02 YES 71 71 
2 13. 096 215. 355 212. 878 2. 259 0. 000 0 . 00 NO 72 0 
2 13. 096 215. 355 215. 306 2. 259 0. 049 2. 17 NO 73 7,..' .... 
2 15. 666 217. 965 215. 746 2 . 299 2. 219 96. 52 YES 77 77 
2 15. 666 217. 965 217. 840 2. 299 0. 125 5. 43 NO 81 77 
222. 032 227. 306 222. 31 ~') 5. 274 4. 990 94. 62 YES 8(:. 86 
227. 546 230. 710 227. 870 3. 164 2. 840 89. 77 YES 87 87 
230. 9Q4 236. 015 231. 462 5 . 021 4. 553 90. 67 YES 89 89 
2 36 . 424 237. 987 2:36. 958 1. 563 1. 028 65. 81 NO 91 91 
2 3 8 . 052 244. 782 238. 386 6 . 730 6 . 397 95. 04 NO 92 99 
245. 010 246. 600 244. 972 1. 590 0 . 000 0. 00 NO 95 0 
2 46. 884 248. 935 246. 908 1. 951 1. 927 98. 77 YES 97 97 
249. 060 252. 737 249. 51 6 3. 677 3. 221 87. 60 YES 100 100 
253. 048 255. 734 253. 254 2. 686 2. 479 92. 32 NO 101 101 
2 58. 762 267. 669 258. 427 8. 907 0 . 000 0 . 00 NO 102 0 
258. 762 267. 669 266. 466 8. 907 1. 204 13. 51 NO 104 102 
267. 946 275. 589 268. 337 7. 643 7. 252 94. 88 YES 105 105 
275. 886 279. 957 276. 631 4. 071 3. 326 81. 69 YES 109 109 
280. 290 281. 310 280. 898 1. 020 0 . 411 40. 34 YES 111 111 
281 . 592 282. 113 281 . 666 0. 521 0 . 447 85. 85 YES 11 2 112 
282. 440 285. 232 283. 110 2. 792 2 . 122 76. 00 NO 11.3 11:3 
288. 974 291. 430 289. 688 2. 457 1. 743 70. 94 NO 114 117 
291. 772 294. 141 293. 828 2. 369 0 . 312 13. 18 YES 116 116 
72 
START OF END OF RAMP VEH SIZE SIZE PERCENT SAME EXP INT GAP GAP ARRIVE ACT GAP REL GAP REL/ACT GAP? GAP GAP 
288. 974 291 . 430 291. 472 2. 457 0 . 000 0. 00 NO 117 0. 
294. 434 296. 182 294. 796 1. 748 1. 386 79. 30 YES 118 11:3 
296. 488 312. 7:34- . - 296. 490 16. 247 16. 244 99. 98 YES 120 120 
313. 052 313. 884 314. 146 0 . 833 0 . 000 0 . 00 NO 1 '/ •-;) .... . ..J 0 
314. 208 315. 113 315. 247 0. 905 0 . 000 0 . 00 NO 124 0 
315. 400 316. 237 316. 683 0 . 837 0 . 000 0 . 00 NO 125 0 
316. 812 318. 423 318. 592 1. 611 0. 000 0 . 00 NO 12 6 0 
318. 942 320. 266 318. 971 1. 324 1. 295 97. 79 YES 1.27 12 7 
3 18. 942 320. 266 319. 726 1. 324 0 . 540 40. 79 NO 128 127 
322. 914 325. 168 3 23. 102 2. 254 2 . 066 91 . 67 NO 129 129 
325. 924 :327. 597 327. 043 1. 673 0 . 553 33. 09 NO 130 133 
3 27. 916 330. 646 328. 358 2 . 730 2. 287 83. 79 NO 131 131 
333. 494 334. 687 334. 039 1. 193 0. 648 54. 31 YES 134 134 
:334. 964 335. 581 335. 331 0 . 617 0 . 250 40. 50 YES 135 135 
335. 878 338. 052 335. 906 2. 175 2. 146 98. 70 YES 136 136 
:341 . 538 342. 406 341. 653 0. 869 0. 754 86. 76 YES 138 138 
342. 642 343. 491 342. 889 0 . 849 0. 602 70. '?3 YES 140 140 
3 38. 642 341. 233 340. 227 2. 591 1. 006 38. 82 YES 141 141 
3 43. 800 344. 844 343. 829 1. 045 1. 016 97. 24 YES 142 142 
345. 072 345. 495 345 252 0. 423 0 . 242 57. 30 NO 143 143 
3 46. 640 347. 369 346. 653 0. 729 0. 716 98. 26 YES 144 144 
347. 676 348. 329 347. 797 0 . 653 0 . 532 81. 49 NO 145 145 
3 48. 606 351. 722 349. 075 3. 116 2 . 647 84. 95 NO 146 150 
351. 942 355. 956 352. 579 4. 014 3 . 377 84. 13 NO 147 147 
3 56. 310 359. 877 358. 675 3 . 568 1. 202 33. 70 NO 148 152 
360. 132 36 5 . 273 3 60. 109 5 . 14 1 0 . 000 0. 00 NO 151 0 
365. 606 368. 621 365. 471 3 . 015 0 . 000 0. 00 NO 153 0 
:369. 426 370. 693 369. 574 1. 267 1. 119 88. 32 NO 154 155 
369. 4 26 :370. 693 369. 791 1. 267 0 . 902 71. 18 YES 155 155 
370. 984 371. 884 371 . 683 0 . 900 0 . 200 22. 25 YES 156 156 
372. 190 373. 778 372. 647 1. 588 1. 131 71 . 22 YES 157 157 
3 74. 108 3 75. 152 374. 974 1. 044 0. 177 16. 98 YES 158 158 
3 75. 466 377. 437 376. 183 1. 972 1. 255 63. 65 YES 159 159 
3 77. 780 379. 164 377. 758 1. 384 0 . 000 0. 00 NO 160 0 
3 79. 482 38 0 . 285 379. 872 0 . 803 0 . 413 51. 47 YES 161 161 
379. 482 38 0 . 285 379. 968 0. 803 0. 317 39. 50 NO 163 161 
389. 894 3 91. 555 391 . 330 1. 661 0 . 225 13. 54 NO 169 174 
387. 382 389. 189 387. 466 1. 807 1. 723 95. 35 NO 170 170 
3 94. 352 397. 561 394. 561 3. 209 3. 000 93. 49 YES 171 171 
397. 81 2 403. 389 398. 071 5 . 577 5. 318 95. 35 NO 172 172 
3 97. 81 2 403. 389 399. 293 5. 577 4 . 096 73. 44 NO 173 172 
403. 656 410. 154 403. 862 6. 498 6. 291 96. 82 YES 177 177 
410. 460 413. 169 411. 091 2 . 709 2. 078 76. 70 YES 181 18 1 
413. 498 419. 010 413. 205 5. 513 0 . 000 0. 00 NO 182 0 
419. 322 421 . 434 419. 719 2. 113 1. 715 81 . 17 YES 183 183 
424. 092 430. 214 424. 444 6 . 122 5. 770 94. 25 NO 185 185 
419. 322 421. 4 :34 421. 019 2. 113 0. 416 19. 67 NO 186 18:3 
435. 898 437. 506 437. 349 1. 608 0. 157 9. 79 YES 187 187 
437. 830 441 . 049 438. 367 3. 219 2. 682 83. 30 YES 1:38 188 
443. 650 450. 682 444. 089 7. 032 6. 594 93. 76 YES 18 9 18 9 
452. 124 453. 250 452. 699 1. 126 0. 550 48. 86 NO 191 19 4 
441. 248 443. 427 441. 109 2. 179 0. 000 0. 00 NO 192 0 
452. 124 453. 250 452. 765 1. 126 0. 485 43. 07 NO 194 194 
455. :396 456. 487 455. 324 1. 091 0. 000 0. 00 NO 19 5 0 
454. 554 454. 952 454. 494 0 . 398 0 . 000 0. 00 NO 196 0 
456. 926 458. 304 456. 739 1. 379 0. 000 0. 00 NO 19 7 0 
458. 614 464. 194 458. 758 5. 580 5. 436 97. 41 NO 198 198 
464. 476 465. 333 464. 774 0. 857 0. 559 65. 17 NO 200 201 
476. 082 479. 729 477. 021 3. 647 2. 708 74. 24 YES 202 202 
479. 988 485. 204 480. 568 5. 216 4. 635 88. 87 YES 203 203 
73 
START OF END OF RAMP VEH SIZE SIZE PERCENT SAME EXP INT GAP GAP ARRIVE ACT GAP REL GAP REL/ACT GAP? GAP GAP 
485. 486 490. 103 486. 037 4. 617 4. 066 88. 06 NO 204 204 
485. 486 490. 103 486. 038 4. 617 4 . 064 88. 04 NO 205 204 
490. 370 495. 452 - - 490. ?51 5. 082 4. 601 90. 53 YES 206 206 
495. 710 496. 823 496. 167 1. 113 0. 656 58. 94 YES 209 20'? 
497. 130 499. 462 49~. 03? 2. 332 1. 423 61. 01 YES 210 210 
499. 766 505. 642 500. 557 5. 876 5. 084 86. 53 YES 211 211 
505. 890 511 . 787 506. 672 5. 897 5. 115 86. 74 YES 212 212 
512. 064 514. 018 512. 665 1. 954 1. :353 69. 25 YES 214 214 
514. 276 520. 560 514. 742 6. 284 5. 818 92. 58 YES 215 215 
520. 802 529. 069 521. 418 8. 267 7. 651 92. 55 YES 216 216 
529. 308 536. 376 529. 621 7. 068 6. 755 95. 57 YES 217 217 
536. 638 541. 145 537. 254 4. 507 3. 891 86. 32 YES 218 21!3 
541. 514 543. 775 542. 843 2. 261 0. 932 41. 2:3 YES 219 219 
544. 414 546. 490 545. 166 2. 077 1. 324 63. 78 YES 222 2-:'r"/ 
546. 746 550. 128 547. 522 3. 383 2. 607 77. 06 YES 223 22:3 
550. 434 551 . 547 550. 875 1. 113 0. 672 60. 41 YES 224 224 
551. 834 564. 302 552. 500 12. 468 11. 801 94. 65 YES 225 225 
564. 604 569. 351 565. 176 4 . 747 4. 175 87. 94 YES 227 227 
569. 506 576. 501 569. 774 6. 996 6. 727 96. 16 NO 228 228 
581. 072 581. 776 581. 163 0. 704 0. 613 87. 00 YES 229 229 
C".~ • .,. 
.JO..,;.,. 102 582. 811 582. 952 0. 709 0. 000 0. 00 NO 230 0 
577. 826 580. 761 578. 553 2 . 936 2 . 208 75. 23 YES 231 231 
583. 136 590. 214 584. 010 7. 078 6. 204 87. 65 NO 232 232 
593. 114 607. 135 593. 626 14. 021 13. 510 96. 35 NO 235 235 
611. 508 612. 241 612. 140 0. 734 0 . 102 13. 88 YES 237 237 
612. 528 613. 192 613. 308 0. 664 0. 000 0.00 NO 238 0 
613. 516 614. 827 614. 824 1. 311 0. 002 0. 19 YES 239 239 
615. 132 616. 253 615. 878 1. 122 0 . 376 33. 50 YES 240 240 
616. 546 617. 823 618. 088 1. 277 0.000 0. 00 NO 241 0 
618. 110 618. 562 618. 113 0. 452 0. 448 99. 24 YES 242 242 
618. 852 619. 559 618. 725 0. 707 0.000 0. 00 NO 243 0 
619. 898 620. 895 620. 030 0. 997 0. 865 86. 80 YES 244 244 
621 . 196 622. 542 622. 132 1. 346. 0. 409 30. 41 YES 245 245 
622. 854 623. 556 623. 167 0. 702 0 . 389 55. 37 YES 248 248 
622. 854 623. 556 623. 530 0 . 702 0. 026 3 . 72 NO 250 248 
634. 168 647. 179 634. 305 13. 011 12. 874 98. 94 YES 252 252 
623. 864 633. 899 626. 026 10. 035 7. 873 78. 45 NO 253 250 
647. 478 653. 918 648. 094 6. 440 5. 824 90. 44 254 254 
654. 694 656. 541 655. 417 1. 847 1. 124 60. 83 255 255 
657. 222 658. 610 658. 552 1. 388 0. 058 4 . 17 256 256 
658. 882 672. 347 660. 364 13. 466 11. 984 89. 00 257 257 
672. 700 677. 452 673. 257 4. 752 4. 195 260 
677. 694 680. 231 678. 496 2. 538 1. 73'6 261 
680. 496 t~ 85. 234 681. 645 4. 738 3 . 58.9 .... 63 
688. 480 693. 319 689. 066 4.839 4. 253 266 
688. 480 693. 319 690. 511 4. 839 2. 808' 266 
694. 164 694. 814 695. 055 0. 651 0 . 00 0 
695. 118 705. 683 695. 621 10. 565 10. 
706. 200 709. 514 706. 666 3.31 
709. 792 712. 045 710. 383 2. 253 
712. 310 713. 388 712. 808 1. 07 
715. 656 718. 142 716. 229 2. 48 276 
718. 450 719. 441 718. 417 0 . 9 .. 1 0 
712. :310 713. 388 713. 301 1. 078 275 
'719. 73!3 720. 637 720. 279 0 899 281 
720. 908 721. 689 721. 450 0. 78 · 282 
724. 260 725. 410 725. 274 1. 15.0 ES 283 
725. '712 731. 245 727. 339 5. 53-:o 0 . 59 YES 284 284 
731. 574 732. 704 731. 435 1. 130 0. 00 NO 286 0 
732. 990 748. 335 733. 081 15.345 15 255 99. 41 NO 288 288 
74 
START OF END OF RAMP VEH SIZE SIZE PERCENT SAME EXP INT 
GAP GAP ARRIVE ACT GAP REL GAP REL/ACT GAP? GAP GAP 
755. 148 759. 118 755. 264 3. 970 3. 854 97. 07 NO 294 294 
755. 148 759. 118 755. 656 3. 970 3 . 462 87. 20 NO 295 294 
759. 364 760. 677 759. 940 1. 313 0. 737 56. 10 YES 2 '~7 297 
760. 950 775. 589 761. 393 14. 639 
-
14. 196 96. 97 YES 300 300 
775. 684 783. 595 775. 964 7. 911 7. 63J 96. 46 YES 303 30:3 
783. 820 788. 798 784. 470 4. 978 4. 328 86. 93 YES 304 30.4 
789. 108 795. 470 789. 250 6 . 362 6. 219 97. 76 YES 305 305 
795. 794 796. 838 796. 792 1. 044 0. 045 4. 33 YES 306 :306 
797. 074 798. 383 797. 925 1. 309 0. 458 35. 01 YES 307 307 
798. 646 800. 442 800. 095 1. 796 0 . 347 19. 30 YES 308 308 
800. 740 816. 448 801. 066 15. 708 15. 382 97. 92 NO 309 309 
818. 302 819. 326 818. 835 1. 024 0. 491 47. 95 YES 310 310 
819. 632 819. 874 820. 229 0. 242 0. 000 0. 00 NO 311 0 
820. 896 922. 593 822. 011 1. 697 0. 581 34. 26 YES 312 312 
822. 904 828. 374 823. 171 5 . 470 5. 203 95. 11 YES 313 31~ 
828. 722 830. 771 828. 384 2. 049 0. 000 0 . 00 NO 315 0 
831. 068 832. 799 831. 780 1. 731 1. 019 58. 89 YES 318 318 
833. 256 834. 610 834. 382 1. 354 0. 228 16. 84 YES 319 319 
834. 924 836. 067 835. 838 1. 143 0 . 229 20. 06 YES :320 320 
836. 362 839. 202 837. 384 2. 840 1. 818 64. 01 YES 321 321 
839. 492 840. 091 840. 004 0. 599 0. 087 14. 55 YES 322 3 '?? 
840. 406 842. 042 840. 678 1. 636 1. 364 83. 37 YES 323 323 
842. 28 6 843. 943 842. 450 1. 657 1. 493 90. 11 YES 324 324 
844. 236 845. 514 844. 596 1. 279 0. 919 71. 85 YES 325 325 
845. 848 848. 932 846. 643 3 . 084 2. 290 74. 23 YES 326 326 
849. 194 857. 104 849. 459 7. 911 7. 646 96. 65 YES 328 328 
857. 958 859. 740 857. 711 1. 782 0. 000 0. 00 NO 329 0 
860. 024 860. 387 860. 292 0 . 364 0. 096 26. 39 YES 330 330 
860. 634 864. 434 861. 370 3. 800 3. 064 80. 62 YES 332 332 
8 64. 676 865. 600 865. 097 0. 924 0. 503 54. 41 YES 334 334 
865. 892 870. 623 866. 410 4. 731 4. 213 89. 04 YES 3:36 336 
870. 922 878. 636 871. 345 7 . 715 7. 292 94. 52 YES 338 338 
878. 904 882. 380 879. 420 3. 476 2. 960 85. 15 NO 340 340 
878. 904 8 82. 380 880. 212 3. 476 2. 168 62. 37 NO 341 340 
882. 650 886. 301 884. 038 3. 651 2. 26 3 61 . 98 YES 342 342 
886. 666 8 88 . 138 888. 120 1. 472 0. 018 1. 19 YES 343 343 
888. 440 890. 487 888. 959 2. 047 i. 527 74. 63 YES 344 344 
8 90. 76 2 8 93. 344 890. 896 2. 582 2. 448 94. 80 YES 345 345 
893 . 572 894. 724 894. 112 1. 152 0. 612 53. 09 NO 346 346 
9 02 . 460 905. 463 902. 761 3 . 003 2. 702 89. 97 YES 349 349 
905. 742 911. 303 906. 205 5. 561 5. 098 91. 67 YES 351 351 
9 11 . 590 913. 886 912. 273 2. 296 1. 613 70. 24 YES 352 352 
914. 172 918. 463 9 14. 726 4. 292 3. 738 87. 10 YES 354 354 
918. 744 920. 760 919. 603 2. 016 1. 157 57. 39 YES 356 356 
921. 062 923. 589 921. 849 2 . 527 1. 740 68. 84 YES 357 357 
'?23. 822 928. 782 924. 069 4. 960 4 . 713 95. 01 YES 358 358 
929. 102 940. 209 930. 026 11. 108 10. 183 91 . 68 NO 359 359 
943. 506 944. 925 944. 137 1. 419 0. 787 55. 49 YES 360 360 
945. 222 945. 894 945. 463 0 . 672 0. 431 64. 09 YES 361 361 
946. 222 946. 775 946. 387 0. 553 0. 388 70. 20 YES 362 362 
947. 052 950. 911 946. 876 3. 859 0. 000 0 . 00 NO 363 0 
951. 196 954. 947 951. 672 3 . 751 3. 274 87. 30 YES 364 364 
955. 196 959. 242 955. 563 4. 046 3 . 679 90. 91 YES 366 366 
959. 532 965. 517 960. 059 5 . 985 5. 458 91 . 20 YES 367 367 
965. 730 979. 511 966. 453 13. 781 13. 058 94. 75 YES 368 368 
979. 758 984. 578 980. 224 4. 820 4. 354 90. 33 NO 37 1 371 
0. 000 0. 000 986. 770 0 . 000 0. 000 0 . 00 NO 373 0 
987. 320 989. 223 987. 266 1. 903 0. 000 0. 00 NO 374 0 
994. 490 995. 896 994. 744 1. 406 1. 152 81 . 91 YES 3 79 379 
996. 192 1001. 719 996. 539 5. 528 5. 181 93. 73 NO 380 3 8 0 
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START OF END OF RAMP VEH SIZE SIZE PERCENT SAME EXP INT 
GAP GAP ARRIVE ACT GAP REL GAP REL/ACT GAP? GAP GAP 
0. 000 0 . 000 991 . 570 0 . 00 0 0. 000 0 . 00 NO 381 0 
996. 192 1001. 719 998. 205 5 . 528 3 . 515 63. 59 NO 382 380 
1006. 739 1009. 864 . -1007. 332 3 . 125 2. 5 3 1 81.. 02 YE~; 386 386 
1003. 639 1006. 508 1004. 119 2. 869 2. 388 83. 23 YES 387 :387 
1010. 149 1011. 536 1010. 977 1. 387 0 . 559 40. 33 YES 388 :388 
101 1. 786 1013. 321 1012. 851 1. 536 0. 470 30. 62 NO 389 389 
1016. 315 1019. 381 1017. 244 3 . 066 2 . 138 6 9. 72 YES 391 391 
1019. 785 1022. 053 1021. 189 2. 266 0 . 863 :38. 07 YES 394 394 
1022 . 383 1025. 918 102 2 . 514 3 . 535 3. 404 96. 30 YES 395 :395 
1026. 255 1026. 865 1027. 006 0 . 610 0 . 000 0 . 00 NO 397 0 
1027. 213 1027. 971 1027. 638 0. 757 0. :333 43. 97 YES 3'?8 398 
1028. 233 1028. 736 1028. 761 0. 503 0. 000 0. 00 NO 39'? 0 
1029. 047 1029. 599 1029. 517 0 . 551 0 . 081 14. 70 YES 400 400 
1030. 035 1031. 533 1030. 914 1. 498 0. 619 41 . 35 YES 401 401 
1031. 869 1033. 027 1032. 217 1. 159 0. 811 69. 92 NO 402 402 
0 . 000 0 . 000 1033. 228 0 . 000 0 . 000 0 . 00 NO 40:3 0 
1033. 371 1034. 008 1033. 697 0. 635 0. 310 48. 73 NO 404 404 
1035. 377 1036. 207 1035. 755 0 . 830 0 . 452 54. 50 YES 405 405 
1036. 559 1038. 232 1037. 538 1. 673 0 . 694 41 . 50 YES 407 407 
1038. 509 1039. 374 1039. 264 0 . 865 0. 110 12. 76 YES 408 408 
103 9 . 7 13 1041 . 160 1040. 225 1. 446 0 . 935 64. 64 YES 412 412 
1041. 415 1042. 240 1042. 009 0 . 825 0 . 231 28. 00 YES 413 413 
1042. 523 1044. 535 1042. 518 2 . 011 0 . 000 0. 00 NO 415 0 
1044. 923 1049. 139 1045. 454 4 . 216 3. 686 87. 42 YES 418 418 
1049. 381 1059. 869 1049. 180 10. 487 0 . 000 0. 00 NO 420 0 
1060. 061 1073. 525 1060. 486 13. 464 13. 039 96. 84 YES 421 421 
1074. 819 1083. 693 1074. 933 8 . 874 8 . 760 98. 72 NO 422 4 .-, .71 4 •.J 
1074. 819 108:3. 693 1076. 542 8. 874 7 . 151 80. 59 NO 423 42:3 
1085. 797 1093. 351 1086. 484 7 . 554 6. 868 90. 91 YES 428 4?0:• ..-....• .. J 
1074. 819 1083. 693 1081 . 364 8 . 874 2. 329 26. 25 NO 432 423 
1093 . 629 1096. 067 1093. 517 2 . 437 0 . 000 0 . 00 NO 437 0 
1096. 340 1099. 792 1096. 714 3. 451 3. 076 89. 13 YES 4::::8 4:38 
1100. 031 1104. 371 1100. 486 4 . 340 3. 885 89. 52 YES 440 440 
1104. 600 1108. 747 1104. 718 4 . 147 4. 028 97. 13 YES 441 441 
1109 . 00:3 111 3. 712 1109. 876 4. 708 3 . 836 81 . 47 NO 442 442 
1117. 009 1117. 796 1118. 075 0 . 786 0. 000 0 . 00 NO 444 0 
11 18. 2 4 3 1119. 796 1119. 879 1. 552 0 . 000 0 . 00 NO 445 0 
11 2 0 . 1 11 1121. 355 1121 . 092 1. 244 0 . 262 21 . 10 YES 446 446 
1121. 667 1123. 824 1121. 478 2. 157 0 . 000 0 . 00 NO 448 0 
1 124. 143 1125. 897 1124. 118 1. 754 0 . 000 0 . 00 NO 449 0 
11 26. 191 1127. 139 1126. 735 0 . 946 0 . 403 42. 54 YES 451 451 
11 2 7. 434 1131. 279 1128. 035 3 . 845 3. 244 84. 36 YES 453 453 
11 3 1. 533 1133. 808 1132. 034 2. 275 1. 775 78. 01 YES 455 455 
11:34. 057 1135. 451 1134. 329 1. 395 1. 121 80. 38 NO 456 456 
1135. 733 1144 . 687 1136. 280 8. 954 8 . 407 93. 89 NO 457 463 
1148 . 041 1149. 680 1148. 364 1. 637 1. 315 80. 30 NO 459 460 
1148. 041 1149. 680 1147. 990 1. 637 0 . 000 0. 00 NO 460 0 
1150. 017 1151. 361 1149. 949 1. 344 0. 000 0 . 00 NO 461 0 
1151. 659 1154. 016 1151. 751 2. 356 2. 266 96. 15 YES 462 462 
1 154. 323 1155. 647 1154. 520 1. 323 1. 127 85. 13 YES 465 465 
11 5 5 . 911 1157. 617 1156. 297 1. 708 1. 322 77. 38 YES 466 466 
1157. 8 77 1159. 179 1158. 422 1. 302 0. 758 58. 20 YES 467 467 
1 159. 461 1162. 054 1159. 820 2. 592 2 . 233 86. 16 NO 468 468 
1159. 461 1162. 054 1161 . 040 2. 592 1. 013 39. 08 NO 470 468 
1162. 311 1163. 556 1162. 647 1. 244 0. 908 73. 01 YES 471 471 
1163 . 800 1164. 631 1164. 076 0 . 831 0. 555 66. 75 YES 472 472 
1162. 311 1163. 556 1163. 352 1. 244 0. 202 16. 27 NO 473 471 
1172. 703 1181. 697 1173. 429 8. 994 8. 268 91 . 93 YES 475 475 
118 1. ·;>63 1185. 713 1182. 575 3 . 750 3 . 139 83. 70 YES 480 480 
! 187. 123 1188. 100 1187. 377 0. 977 0 . 724 74. 12 NO 483 485 
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START OF END OF RAMP VEH SIZE SIZE PERCENT SAME EXP INT 
GAP GAP ARRIVE ACT GAP REL GAP REL/ACT GAP? GAP GAP 
1186.083 1186. 837 1186. 641 0. 753 0. 196 26. 06 NO 485 483 
1188. 439 1191. 493 1188. 725 3. 056 2. 768 90. 59 YES 486 486 
1191. 867 1192.868 - 1192. 330 1. 001 0. 539 53. 88 YES 487 487 
1193. 161 1198. 071 1193. 655 4. 912 4. 416 89. 91 YES 439 489 
1198.357 1205. 028 1199. 354 6. 671 5. 674 85. 05 YES 490 490 
1205. 317 1209. 146 1206. 346 3. 829 2. 800 73. 13 YES 491 4'~1 
1209. 433 1210. 833 1210. 014 1. 398 0. 817 58. 46 YES 492 492 
1211. 067 1212. 881 1211. 282 1. 813 1. 599 88. 18 YES 493 493 
1213. 161 1215. 802 1213. 402 2 . 639 2. 399 90. 90 NO 494 494 
1228. 397 1233. 866 1228. 685 5. 468 5. 180 94. 74 YES 496 496 
1233. 985 1236. 921 1234. 330 2. 936 2. 592 88. 27 YES 498 498 
1237. 333 1243. 494 1238. 437 6 . 161 5. 057 82. 08 YES 499 499 
1243. 75'~ 1244. 233 1243. 815 0 . 473 0. 418 88. 29 YES 501 501 
1244. 507 1252. 378 1244. 921 7 . 870 7 . 457 94. 75 YES 502 502 
1252. 640 1258. 250 1253. 650 5. 611 4. 600 81. 99 YES 504 504 
1258. 505 1262. 533 1258. 627 4. 027 3. 905 96. 97 YES 506 506 
1262. 899 1264. 049 1263. 31:3 1. 150 0. 736 64. 05 YES 507 507 
1262. 899 1264. 049 1264. 013 1. 150 0. 036 3. 14 NO 508 507 
1268. 463 1270. 274 1269. 546 1. 811 0. 728 40. 22 YES 509 509 
1270. 571 1272. 286 1271. 478 1. 714 0. 808 47. 12 YES 510 510 
1272. 567 1275. 613 1272. 760 3. 046 2. 854 93. 71 NO 511 511 
1276. 892 1282. 686 1277. 132 5. 794 5. 554 95. 8~ NO 512 514 
1276. 892 1282. 686 1277. 289 5. 794 5. 397 93. 14 YES 514 514 
1282. 991 1284. 340 1283. 715 1. 351 0. 625 46. 29 YES 516 51(:. 
1284. 669 1285. 370 1285. 235 0. 700 0 . 134 19. 17 YES 517 517 
1292. 135 1295. 456 1292. 900 3. 321 2. 556 76. 96 YES 524 524 
1288. 979 1291. 847 1290. 784 2 . 867 1. 062 37. 06 NO 526 528 
1795. 741 1303. 723 1297. 091 7. 982 6. 632 83. 09 YES 527 527 
1306. :315 1307. 857 1306. 892 1. 542 0 . 965 62. 57 NO 531 531 
1303. 989 1306. 077 1304. 210 2. 087 1. 866 89. 41 YES 532 5":> •/ ·-'k 
1:309. 439 1310. 682 1310. 522 1. 242 0. 160 12. 85 YES 533 5"=' ''J • -.J·.J 
1310. 953 1314. 464 1311. 940 3. 510 2. 523 71. 89 YES 534 5::::4 
1314. 779 1317. 144 1315. 235 2. 365 1. 909 80. 75 YES 535 C'"JC' ·-··-··J 
1317. 429 1318. 726 1317. 810 1. 296 0. 916 70. 66 YES 536 5 :36 
1318. 933 1324. 867 1319. 563 5. 934 5. 304 89. 38 YES 538 538 
1325. 121 1327. 247 1325. 678 2. 125 1. 569 73. 80 YES 542 542 
1327. 479 1335. 348 1328. 468 7. 869 6. 880 87. 43 NO 543 543 
1327. 479 1335. 348 1333. 799 7. 869 1. 549 19. 68 NO 546 543 
1335. 639 1336. 875 1336. 200 1. 236 0. 676 54. 65 YES 547 547 
1337. 239 1340. 352 1338. 470 3. 113 1. 882 60. 46 NO 548 548 
1337. 239 1340. 352 1338. 652 3. 113 1. 700 54. 61 NO 550 548 
1340. 649 1341. 482 1341. 245 0. 833 0. 238 2R 52 YES 551 551 
1341. 795 1342. 789 1342. 425 0. 994 0. 364 36. 65 YES 552 552 
1343. 130 1344. 313 1343. 457 1. 194 0. 856 72. 32 YES 553 553 
1344. 645 1346. 505 1345. 195 1. 859 1. 310 70. 44 YES 554 554 
1346. 823 1350. 826 1347. 061 4. 002 3. 764 94. 06 YES 556 556 
1351. 139 1352. 614 1351. 537 1. 475 1. 078 73. 06 YES 557 557 
1353. 403 1354. 578 1354. 267 1. 175 0. 311 26. 44 YES 558 558 
1354. 857 1360. 448 1355. 495 5. 591 4. 953 88. 59 YES 560 560 
1360. 781 1361. 993 1361. 470 1. 212 0 . 523 43. 19 YES 561 561 
1362. 347 1364. 074 1362. 477 1. 727 1. 597 92. 48 YES 562 562 
1364. 407 1364. <999 1364. 491 0. 590 0. 507 85. 81 YES 565 565 
1364. 407 1.364. 999 1364. 976 0. 590 0. 022 3. 68 NO 566 565 
1370. 805 1374. 870 1371. 792 4. 064 3 . 077 75. 72 YES 570 570 
1375. 183 1377. 054 1375. 456 1. 870 1. 597 85. 41 YES 573 573 
1380. 387 1384. 943 1380. 505 4. 555 4. 438 97. 44 YES 575 575 
1377. 309 1380. 134 1377. 159 2. 825 0. 000 0. 00 NO 576 0 
1385. 179 1385. 651 1385. 347 0. 473 0. 304 64. 26 YES 577 577 
1385. 801 1389. 997 1386. 666 4. 196 3. 331 79. 38 YES 578 578 
1390. 303 1391. 643 1391. 038 1. 340 0. 605 45. 13 NO 582 582 
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START OF END OF RAMP VEH SIZE SIZE PERCENT SAME EXP INT 
GAP GAP ARRIVE ACT GAP REL GAP REL.IACT GAP? GAP GAP 
1398. 015 1399. 225 1399. 023 1. 210 0. 203 16. 76 YES 583 583 
1400. 059 1401. 580 1400. 952 1. 521 0. 629 41 . :33 YES 585 585 
1393. 025 1394. 851 - 1392. 840 1. 826 0 . 000 0 . 00 NO 586 0 
1401. 869 1405. 281 1402. 431 3. 414 2. 850 83. 49 NO 588 58:3 
1401. 869 1405. 281 1402. 838 3. 414 2. 444 71. 59 NO 589 588 
1405. 595 1407. 175 1406. 503 1. 579 0. 671 42. 50 YES 592 592 
1407. 485 1409. 454 1407. 574 1. 968 1. 879 95. 47 YES 594 594 
1413. 301 1416. 572 1413. 793 3. 270 2. 778 84. 96 YES 595 595 
1416. 883 1419. 426 1417. 115 2. 543 2. 311 90. 89 YES 596 596 
1407. 4:35 1409. 454 1409. 442 1. 968 0 . 012 0. 61 NO 597 594 
1419. 737 1424. 914 1420. 154 5. 177 4. 760 91 . 94 YES 599 599 
1425. 15:3 1433. 461 1425. 151 8. 307 0. 000 0 . 00 NO 601 () 
1433. 803 1434. 998 14:34. 842 1. 195 0. 156 13. 08 NO 603 603 
1433. 803 1434. 998 14:33. 896 1. 195 1. 103 92. 28 NO 604 603 
0. 000 0. 000 1435. 162 0. 000 0. 000 0 . 00 NO 605 0 
14:35. 793 14:36. 769 1435. 567 0 . 975 0. 000 0. 00 NO 606 0 
1435. 793 1436. 769 1436. 401 0. 975 0 . :368 37. 75 NO 607 606 
1437. 061 1438. 929 1438. 634 1. 868 0. 295 15. 80 NO 608 607 
1443. 181 1449. 219 1444. 869 6. 039 4. 350 72. 03 NO 610 616 
1449. 413 1449. 884 1449. 428 0. 471 0. 456 96. 84 YES 614 614 
1450. 079 1454. 081 1449. 966 4. 001 0. 000 0. 00 NO 615 0 
0 . 000 0. 000 1454. 118 0. 000 0. 000 0 . 00 NO 617 0 
1467. 409 1471. 194 1467. 995 3. 787 3. 199 84. 47 YES 620 620 
1471. 449 1473. 948 1471. 880 2. 500 2. 070 82. 77 YES 621 621 
1474. 287 1484. 759 1474. 256 10. 471 0 . 000 0 . 00 NO 622 0 
1489. 607 1490. 544 1490. 617 0 . 937 0. 000 0. 00 NO 624 0 
1490. 857 1492. 140 1491. 902 1. 281 0. 237 18. 48 YES 625 625 
1492. 491 1494. 360 1492. 567 1. 867 1. 792 95. 96 YES 627 627 
149 4. 682 1498. 239 1495. 495 3. 558 2 . 744 77. 12 NO 630 630 
1494 . 682 1498. 239 1495. 383 3. 558 2. 857 80. 29 NO 632 630 
1498. 555 1500. 987 1499. 382 2. 432 1. 605 65. 99 YES 633 633 
1501. 255 1502. 200 1501. 727 0. 945 0 . 473 50. 03 NO 634 634 
1509. 429 1512. 588 1509. 987 3. 157 2 . 600 82. 34 YES 635 635 
1512. 857 1523. 324 1513. 029 10. 469 10. 295 98. 34 NO 637 [:.37 
15 23. 36'? 1528. 023 1523. 749 4. 654 4. 274 91. 83 NO 638 643 
152 8. 313 1529. 372 1528. 670 1. 059 0. 703 66. 34 YES 640 640 
1529. 643 1534. 965 1529. 995 5 . 322 4. 969 93. 38 YES 641 641 
1535. 40 1 15 36. 837 1536. 313 1. 435 0. 524 36. 49 YES 644 644 
15:37. 069 1538. 312 1537. 755 1. 243 0. 557 44. 82 YES 645 645 
1538. 597 1539. 736 1539. 342 1. 139 0. 394 34. 63 YES 646 646 
1539. 983 1540. 520 1540. 302 0. 535 0. 218 40. 65 YES 647 647 
1540. 819 1544. 733 1540. 958 3. 913 3. 774 96. 44 YES 648 648 
1545. 031 154-7. 415 1545. 827 2. 384 1. 588 66. 63 YES 650 650 
1547. 701 1552. 894 1548. 308 5. 193 4. 587 88. 34 YES 6~ ·7 ;.J- 652 
155:3. 225 1556. 245 1553. 925 3. 020 2. 320 76. 82 NO 654 654 
1558. 897 1559. 330 1559. 084 0. 433 0. 246 56. 94 YES 658 658 
155'7'. 617 1562. 012 1560. 051 2. 395 1. 962 81 . 95 YES 659 (:.59 
1563. 402 1563. 933 1563. 917 0 . 532 0. 016 3. 03 YES 660 660 
1564. 255 1566. 088 1564. 631 1. 832 1. 456 79. 49 YES 661 661 
1562. 243 1563. 127 1562. 827 0 . 884 0. 301 34. 00 YES 662 662 
1566. 833 1572. 422 1567. 737 S. 588 4. 686 83. 85 NO 663 663 
1566. 833 1572. 422 1569. 695 5. 588 2. 726 48. 79 NO 1_-.66 663 
1572. 683 1576. 393 1573. 700 3. 710 2 . 694 72. 60 YES 667 667 
1580. 840 1582. 301 1582. 290 1. 462 0. 011 0. 77 YES 668 668 
1576. 671 1580. 372 1576. 899 3. 699 3. 472 93. S4 YES 669 669 
1582. 619 1583. 438 1583. 077 0. 819 0. 361 44. 11 YES 670 670 
1583. 761 1586. 667 1585. 138 2. 906 1. 529 52. 61 YES 671 671 
1587. 003 1587. 710 1587. 329 0. 705 0 . 381 54. 00 YES 673 673 
1588. 049 1588. 593 1587. 797 0. 544 0. 000 0. 00 NO 674 0 
1588. 993 1595. 606 1589. 536 6. 613 6. 072 91. 82 YES 675 675 
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GAP GAP ARRIVE ACT GAP REL GAP REL/ACT GAP? GAP GAP 
1588. '?93 1595. 606 1595. 555 6. 613 0 . 051 0 . 77 NO 677 675 
1601. 811 1603. 511 1602. 302 1. 700 1. 209 71 . 11 YES 678 678 
1604. 807 1606. 604 - · 1605. 162 1. 797 1. 443 80. 27 NO 679 680 
1604. 807 1606. 604 1606. 156 1. 797 0. 448 24. 94 YES (:.80 680 
1598. 459 1601 . 501 1598. 536 3 . 041 2. 964 97. 47 YES (:.81 681 
1606. 819 1612. 414 1607. 271 5. 595 5. 143 91. 92 YES (:.83 683 
1612. 697 1613. 436 1613. 275 0. 739 0. 161 21 . 85 YES 684 684 
1613. 733 1615. 755 1614. 372 2. 021 1. 381 68. 37 YES 685 685 
1616. 061 1617. 256 1616. 420 1. 195 0. 836 69. 96 YES 686 686 
1617. 557 1623. 459 1618. 372 5. 901 5. 088 86. 22 YES 687 687 
1623. 763 1633. 242 1624. 802 9. 477 8. 439 89. 04 NO 688 688 
1623. 763 1633. 242 1630. 638 9. 477 2. 603 27. 47 NO 689 688 
1633. 893 1635. 195 1634. 124 1. 302 1. 072 82. :30 NO 690 697 
1635. 481 1638. 303 1636. 006 2. 824 2. 298 81. 37 YES ~.91 691 
1640. 124 1649. 437 1640. 754 9. 314 8. 683 93. 22 NO 692 6t:::r""J 
1638. 503 1639. 872 1639. 047 1. 368 0. 824 60. 25 YES 693 693 
1652. 109 1655. 079 1652. 646 2. 971 2 . 432 81 . 86 NO 695 696 
1652. 109 1655. 079 1653. 729 2. 971 1. 350 45. 44 YES 696 6'?6 
1656. 201 1659. 365 1656. 320 3. 163 3 . 044 96. 23 NO 698 699 
1656. 201 1659. 365 1657. 252 3 . 163 2. 113 66. 78 YES 699 699 
1659. 617 1661. 331 1660. 126 1. 714 1. 206 70. 35 YES 70:3 70:3 
1661 . 535 1671. 477 1662. 492 9 . 942 8 . 986 90. 38 YES 704 704 
1671. 727 1672. t.-.90 1672. 555 0. 963 0. 135 14. 07 YES 705 705 
1674. 13~ 1678. 837 1674. 259 4. 705 4. 577 97. 28 NO 706 707 
1674. 132 1678. 837 1674. 957 4. 705 3. 879 82. 45 NO 707 707 
1682. 797 1683. 735 1682. 957 0. 938 0 . 778 82. 95 NO 709 710 
1682. 797 1683. 735 1684. 337 0. 938 0 . 000 0. 00 NO 710 0 
1684. 589 1685. 648 1685. 426 1. 059 0. 224 21. 14 YES 712 712 
1686. 003 1687. 946 1686. 214 1. 943 1. 732 89. 17 YES 713 713 
1688. 251 1689. 260 1688. 236 1. 009 0. 000 0. 00 NO 715 0 
1(:.94. 277 1696. 242 1694. 622 1. 965 1. 620 82. 46 NO 717 717 
1699. 391 1701. 302 1700. 178 1. 911 1. 125 58. 90 YES 718 718 
1706. 104 1707. 027 1706. 162 0. 924 0. 865 93. 58 YES 720 720 
1701. 590 1705. 79 l 1701. 413 4. 202 0. 000 0. 00 NO 721 0 
1707. 315 1717. 242 1707. 408 9. 927 9. 833 99. 06 NO 7'7'/ ......... 7'"'" 
1707. 315 1717. 242 1708. 595 9. 927 8. 646 87. 10 NO 724 722 
1717. 565 1718. 685 1717. 777 1. 119 0. 908 81. 13 YES 725 725 
1719. 097 172:3. 827 1719. 205 4. 730 4. 622 97. 72 NO 726 726 
1726. 299 1730. 316 1726. 929 4. 016 3 . 386 84. 32 YES 727 727 
17:30. 593 17:38. 706 1731. 796 8. 113 6 . 912 85. 19 YES 728 728 
1738 . 943 1742. 187 1739. 770 3. 244 2 . 417 74. 51 YES 732 7,..., . .., ·~A-
1742. 486 1745. 147 1742. 885 2. 660 2. 261 84. 99 NO 733 T3:3 
1746. 499 1747. 498 1747. OS5 0. 999 0 . 414 41 . 41 YES 7:34 7:34 
1747. H15 1751. 063 1748. 587 3. 248 2. 476 76. 25 YES 736 7:36 
1751. :315 1752. 679 1751. 856 1. 364 0. 824 60. 39 Y~S 740 740 
1753. 211 1754. 973 1753. 988 1. 760 0. 984 55. :39 YES 741. 741 
1755. 221 1757. 416 1755. 645 2. 194 1. 771 80. 70 NO 742 742 
1762. 781 1764. 212 1763. 757 1. 430 0. 455 31. 79 YES 745 745 
1764. 461 1766. 020 1765. 071 1. 558 0. 949 60. 90 YES 746 746 
1766. 587 1770. 457 1767. 104 3. 870 3. 353 86. 64 YES 747 747 
1770. 735 1775. 347 1771. 440 4. 611 3. 906 84. 72 YES 749 749 
1775. 627 1777. 209 1776. 071 1. 581 1. 137 71. ·;13 YES 750 750 
1777. 511 1778. :365 1777. 589 0. 854 0 . 777 90. 96 NO 751 751 
1777. 511 1778. 365 1778. 021 0. 854 0. 345 40. 46 NO 752 751 
1778. 645 1779. 574 1779. 070 0. 928 0. 504 54. 25 YES 753 75:3 
1779. 815 1782. 026 1779. 871 2. 211 2. 155 97. 46 YES 754 754 
1779. 815 1782. 026 1782. 015 2. 211 0 . 011 0. 49 NO 755 754 
1794. 208 1795. 524 1794. 522 1. 315 1. 001 76. 10 YES 756 756 
1798. 745 1798. 745 1799. 194 0. 000 0. 000 0. 00 NO 757 0 
1795. 775 1798 527 1796. 208 2. 751 2. 319 84. 27 YES 758 758 
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